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Twenty -Second  Report  on  Food  Products 
and  Tenth  Report  on  Drug 
Products,  1917. 

By  John  Phillips  Street.* 


As  the  prevalence  of  food  adulteration  decreases,  the  food  work 
done  by  the  Station  on  its  own  initiative  has  less  to  do  with  that 
feature.  ‘During  recent  years  we  have  paid  more  attention  to 
the  nutritive  value  of  foods,  especially  those  which  are  either 
new  to  this  state  or  the  analyses  of  which  have  not  yet  appeared 
in  our  published  reports.  Eventually  these  reports  will  contain 
the  analyses  of  practically  all  foods  sold  in  Connecticut  under 
distinctive  brand  names. 

Aside  from  investigations  of  this  kind,  during  the  past  year  the 
Station  has  devoted  considerable  time  to  a study  of  bread.  This 
has  dealt  with  the  influence  of  certain  “ yeast  foods  ” or  “btead 
improvers,”  as  well  as  a study  of  variations  in  the  weights  of 
loaves  of  bread  due  to  inequalities  in  the  working  of  the  molding 
machines  and  scaling  operations  at  the  bakeries,  and  also  of 
variations  due  to  the  drying  out  of  the  loaves  between  the  time 
of  baking  and  their  purchase  by  the  consumer.  The  methods  of 
fat  determination  in  bread  have  also  been  reviewed,  and  losses  in 
fat  heretofore  attributed  to  losses  during  the  baking  process  have 
been  shown  to  be  due  almost  entirely  to  failure  of  the  official 
method  to  extract  the  fat. 

The  laboratory  also  has  studied  in  some  detail  the  method  of 
drying  vegetables  by  means  of  a current  of  unheated  air  from 
an  electric  fan,  and  analyses  of  1 8 dried  vegetables  are  given  in 
this  report. 

* The  analytical  work  herein  reported  was  done  mainly  by  the  writer's 
assistants,  E.  M.  Bailey,  C.  B.  Morison  and  C.  E.  Shepard.  Especial 
credit  is  due  to  Mr.  Morison  for  his  painstaking  work  in  connection 
with  the  difficult  analysis  of  the  drugs  from  physicians’  stocks. 
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Unfortunately  the  laboratory’s  work  on  the  composition  ©f 
proprietary  medicines  has  been  interrupted  this  year.  However, 
the  chief  chemist  has  prepared  a book  entitled  “ The  Composition 
of  Certain  Patent  and  Proprietary  Medicines,”  which  has  been 
published  by  the  American  Medical  Association.  This  compila- 
tion gives  the  analyses  of  2800  brands  of  these  medicines,  and 
should  prove  of  use  to  physicians,  pharmacists,  inspection  officials 
and  to  the  general  public. 

In  addition  to  536  samples  collected  by  our  own  agent,  678 
samples  collected  by  the  Dairy  and  Food  Commission  were 
examined.  These  were  chiefly  milk,  vinegar,  Hamburg  steak, 
sausage,  physicians’  drugs  and  toilet  preparations.  Of  the  678 
samples,  334  were  found  to  be  adulterated  or  below  standard, 
1 18  of  these,  however,  being  milks  which  were  deficient  only  in 
solids-not-fat. 

One  hundred  and  forty  samples  sent  by  private  individuals 
were  tested,  44  of  these  samples  being  adulterated  or  below 
standard. 

During  the  past  year  much  of  the  time  of  the  chief  chemist  has 
been  occupied  with  work  in  connection  with  food  and  drug  control 
in  other  allied  organizations.  He  has  served  as  a member  of  the 
Joint  Committee  on  Food  Definitions  and  Standards,  Associate 
Editor  of  the  Journal  of  the  Association  of  Official  Agricultural 
Chemists,  expert  on  diabetic  foods  for  the  Council  of  the  American 
Medical  Association,  Vice  Chairman  of  the  Section  of  Food  and 
Drugs,  Chairman  of  the  Committee  on  Nostrums,  and  Director 
of  the  American  Public  Health  Association,  Secretary  of  the  New 
England  Association  of  Food  Inspection  Officials,  and  Chairman 
of  the  Committee  of  the  American  Association  of  Dairy,  Food 
and  Drug  Officials  on  Co-operation  with  the  Hoover  Food  Admin- 
istration. 

CANNED  BEANS. 

Sixty-two  samples  of  canned  beans  were  analyzed,  including 
5 of  red  kidney,  23  of  lima  and  34  of  string  and  wax  beans.  The 
brand  names  of  these  samples  are  given  below; 

Red  Kidney  Beans. 

7995.  Sunbeam  Pure  Food  Kidney  Beans,  Austin,  Nichols  and  Co., 
Dist.,  New  York. 
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8099. 

8010. 

8084. 

8105. 


8034. 

8090. 

8022. 

8049. 

7999- 

8071. 

8042. 

8104. 

8080. 

8095. 

8082. 

8075. 

8001. 

8096. 

8009. 

8094. 

8086. 

8100. 

8103. 

8031. 

8077. 

8011. 


Oak  Orchard  Brand  Red  Kidney  Beans,  Batavia  Canning  Co.» 
Batavia,  New  York. 

Burt  Olney’s  Red  Kidney  Beans,  The  Burt  Olney  Canning  Co., 
Oneida,  N.  Y. 

Oneida  Chief  Brand  Red  Kidney  Beans,  The  Burt  Olney  Canning 
Co.,  Oneida,  N.  Y. 

Van  Camp’s  Red  Kidney  Beans,  The  Van  Camp  Packing  Co., 
Indianapolis,  Ind. 

Lima  Beans. 

Medium  Lima  Beans,  Acker,  Merrall  and  Condit  Co.,  New  York. 
Valley  Field  Fresh  Lima  Beans,  Austin,  Nichols  and  Co.,  New 
York. 

Gold  Rock  Brand  Small  Tender  Lima  Beans,  A.  F.  Beckman  and 
Co.,  New  York. 

Early  Autumn  Brand  Lima  Beans,  Est.  A.  Brakeley,  Bordentown, 

N.  J. 

Luxury  Lima  Beans,  Joseph  Brakeley,  Freehold,  N.  J. 

B.  and  M.  Lima  Beans  (prepared  by  cooking  dried  lima  beans), 
Burnham  and  Morrill,  Portland  ,Me. 

Essie  Brand  Fancy  Quality  Lima  Beans,  James  Butler,  New  York. 
Lima  Beans,  Curtice  Brothers  Co.,  Rochester,  N.  Y. 

Davisco  Brand  Lima  Beans,  F.  H.  Davis  and  Co.,  New  London, 
Conn. 

Harrison  Brand  Lima  Beans  Standard  Quality,  Lewis  De  Groff 
and  Son,  New  York. 

Aurora  Brand  Fancy  Medium  Green  Lima  Beans,  Geneva  Pre- 
serving Co.,  Geneva,  N.  Y. 

Gold  Leaf  Green  Lima  Beans,  Granger  and  Co.,  Buffalo,  N.  Y. 
Royal  Seal  Brand  Soaked  Lima  Beans,  Granger  and  Co.,  Buffalo, 

N.  Y. 

Green  Mountain  Brand  Lima  Beans  (prepared  from  dried  lima 
beans),  Green  Mountain  Packing  Co.,  Portland,  Me. 

Webster’s  Best  Brand  Lima  Beans,  The  Lord-Webster  Co.,  Balti- 
more, Md. 

Country  Club  Brand  Lima  Beans  (prepared  from  dried  lima  beans), 
quality  unsurpassed,  Portland  Packing  Co.,  Porfland,  Me. 

Hart  Brand  Little  Quaker  Lima  Beans,  W.  R.  Roach  and  Co., 
Hart,  Mich. 

Monroe  Brand  Lima  Beans  (equal  in  quality  to  any  so-called 
Extra  Standards),  Rochester  Preserving  Co.,  Rochester,  N.  Y. 
Portia  Brand  Lima  Beans,  Seeman  Bros.,  New  York. 

White  Rose  Brand  Small  Lima  Beans,  Seeman  Bros.,  New  York. 
The  Famous  Royal  Scarlet  Brand  Small  Lima  Beans,  R.  C.  Wil- 
liams and  Co.,  New  York. 

Brownie  Brand  Lima  Beans  (prepared  from  dried  lima  beans), 
D.  E.  Winebrenner  Co.,  Hanover,  Pa. 
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8047.  Empire  Brand  Green  Lima  Beans,  First  Quality,  Winters  and 
Prophet  Canning  Co.,  Mount  Morris,  N.  Y. 

String  and  Wax  Beans. 

8033.  Noreca  Brand  Extra  Standard  Quality  String  Beans,  Acker, 
Merrall  and  Condit  Co.,  New  York. 

8091.  Meadow  Brook  Brand  Cut  Golden  Wax  Beans,  The  Burt  Olney 
Canning  Co.,  Oneida,  N.  Y. 

8069.  Oneida  Chief  Brand  Cut  Golden  Wax  Beans,  The  Burt  Olney 
Canning  Co.,  Oneida,  N.  Y. 

8068.  Oneida  Chief  Brand  Refugee  Beans,  The  Burt  Olney  Canning  Co., 
Oneida,  N.  Y. 

8043.  Essie  Brand  Fancy  Quality  Stringless  Beans,  James  Butler,  New 
York. 

8093.  Health  Brand  Cut  Wax  Beans,  Lewis  De  Groff  and  Son,  New 
York. 

8079.  Shield  Brand  String  Beans,  J.  S.  Farren  and  Co.,  Baltimore,  Md. 
8007.  Eagle  Brand  Refugee  Beans,  Fort  Stanwix  Canning  Co.,  Rome, 
N.  Y. 

8076.  Waldorf  Brand  Tiny  Golden  Wax  Beans,  Fort  Stanwix. Canning 
Co.,  Rome,  N.  Y. 

7996.  Fredonia  Beauty  Brand  Fancy  Refugee  Beans,  Fredonia  Preserv- 

ing Co.,  Fredonia,  N.  Y. 

8074.  Royal  Seal  Brand  Cut  Golden  Wax  Beans,  Granger  and  Co., 
Buffalo,  N.  Y. 

7994.  Royal  Seal  Brand  Cut  Golden  Wax  Beans,  Granger  and  Co., 
Buffalo,  N.  Y. 

8081.  Royal  Seal  Brand  Cut  String  Beans,  Granger  and  Co.,  Buffalo, 

N.  Y. 

8087.  Iona  Brand  String  Beans,  The  Great  Atlantic  and  Pacific  Tea  Co., 
Jersey  City,  N.  J. 

7997.  Sultana  Brand  String  Beans,  The  Great  Atlantic  and  Pacific  Tea 

Co.,  Jersey  City,  N.  J. 

8050.  Green  Mountain  Brand  Cranberry  Stringless  Beans,  Green  Moun- 
tain Packing  Co.,  Portland,  Me. 

8097.  Helmet  Brand  Golden  Wax  Beans,  The  E.  S.  Kibbe  Co.,  Hartford, 

Conn. 

8098.  Our  Choice  Cut  Golden  Wax  Beans,  Medina  Canning  Co.,  Medina, 

N.  Y. 

8101.  Forest  King  Brand  Cut  Refugee  Beans,"'  W.  H.  Osborn  Co., 
Honeoye  Falls,  N.  Y. 

7993.  Silver  Key  Brand  Golden  Wax  Beans,  Standard  Quality,  Oswego 
Preserving  Co.,  Oswego,  N.  Y. 

8085.  Hart  Brand  Little  Dot  String  Beans  Extra  Quality,  W.  R.  Roach 
and  Co.,  Hart,  Mich. 

Bridal  Brand  Cut  Wax  Beans,  Thos.  Roberts  and  Co.,  Philadel- 
phia, Pa. 


8045. 
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8014.  Golden  Wedding  Cut  Refugee  Beans,  Fine  Quality,  Rochester 
Preserving  Co.,  Rochester,  N.  Y. 

8032.'  White  Rose  Brand  String  Beans,  Seeman  Bros.,  New  York. 

8102.  White  Rose  Yellow  Wax  Beans,  Seeman  Bros.,  New  York. 

8000.  Extra  Standard  Stringless  Beans,  B.  F.  Shriver  Co.,  Union  Mills, 
Md. 

8023.  Epicure  Cut  Stringless  Beans,  Extra  Quality,  John  S.  Sills  and 
Sons,  New  York. 

8089.  Hermitage  Brand  Extra  Stringless  Refugee  Beans,  Our  Finest 
Quality,  Stoddard,  Gilbert  and  Co.,  New  Haven. 

8083.  Hatchet  Brand  Extra  Fine  Refugee  Beans,  The  Twitchell-Champ- 
lin  Co.,  Portland,  Me. 

8106.  Economy  Brand  Refugee  String  Beans,  R.  C.  Williams  and  Co., 
New  York. 

8016.  The  Famous  Royal  Scarlet  Brand  Stringless  Refugee  Beans, 
R.  C.  Williams  and  Co.,  New  York. 

8070.  Lusitania  Brand  String  Beans,  R.  C.  Williams  and  Co.,  New  York. 
8012.  Conewago  Brand  Cut  Refugee  String  Beans,  D.  E.  Winebrenner 
Co.,  Hanover,  Pa. 

8046.  Empire  Brand  Golden  Wax  Beans  First  Quality,  Winters  and 
Prophet  Canning  Co.,  Mount  Morris,  N.  Y. 

Tables  I and  II  give  the  results  of  the  physical  examination  of 
these  samples,  while  Tables  III  and  IV  show  the  composition  of 
both  the  drained  beans  and  the  separated  liquor. 

Physical  Examination. 

Proportion  of  Beans  and  Liquor.  After  weighing  the  sealed 
cans,  they  were  opened  and  the  liquor  separated  from  the  beans 
by  draining  through  a colander. 

The  weight  of  drained  beans  in  the  red  kidney  beans  ranged  ^ 
from  413  to  430  gms  ; and  that  of  the  liquor  from  178  to  205  gms.l 
The  liquor  made  up  from  29.7  to  33.1  per  cent,  of  the  total  weight 
of  the  can  contents. 

In  the  lima  beans  the  variations  in  amounts  of  beans  and  liquor 
were  much  greater,  the  beans  ranging  from  297  to  413  gms.; 
and  the  liquor  from  184  to  284  gms.  The  liquor  made  up  from 
31.3  to  48.9  per  cent,  of  the  total  weight  of  the  can  contents,  9 of 
the  23  samples  containing  40  per  cent,  or  more  of  liquor. 

The  variations  with  the  wax  and  string  beans  were  likewise 
large.  The  weight  of  drained  beans  ranged  from  240  to  376  gms., 
and  that  of  the  liquor  from  203  to  323  gms.  The  liquor  made 
up  from  37.7  to  57.4  per  cent,  of  the  total  net  weight,  14  of  the  34 
samples  containing  45  per  cent,  or  more  of  liquor. 
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Table  I. — Red  Kidney  and  Lima  Beans. 


Station  No. 

Brand. 

Weight  of 

Weight  of 
Contents. 

Cost  per  can. 

Cost  per  lb. 
drained  beans. 

Size  of  beans. 

Top  of 'can 
above  level 
of  contents. 

Can  and 
contents. 

Beans  and 
liquor. 

Drained 

beans. 

Liquor. 

Per  cent, 
liquor. 

Claimed.  I 

Found. 

Red  Kidney  Beans. 

gms. 

gms. 

gms. 

gms. 

oz. 

oz. 

cts. 

cts. 

in. 

7995 

Sunbeam 

728 

619 

414 

205 

33-1 

20 

21.9 

10 

10.9 

*8oqq 

Oak  Orchard 

699 

591 

413 

178 

30.1 

19 

20.9 

10 

10.9 

Vs 

8010 

Bert  Olney 

718 

615 

427 

188 

30.6 

20 

21.7 

10 

10.7 

9/16 

8084 

Oneida  Chief 

715 

612 

430 

182 

29.7 

20 

21.6 

15 

15-8 

*8105 

VanCamp 

719 

613 

428 

185 

30.2 

20 

21.7 

15 

159 

Lima  Beans. 

8034 

Acker,  Merrall  & Condit 

694 

597 

369 

228 

38.2 

19 

21  . I 

13 

16.0 

small 

7/16 

8090 

Austin,  Nichols  & Co 

701 

601 

391 

210 

34-9 

19 

21 .2 

10 

II  .6 

med. 

7/16 

*8022 

Beckmann 

697 

577 

345 

232 

40.2 

19 

20.4 

15 

19.7 

u 

H 

8049 

A.  Brakeley 

700 

603 

374 

229 

38.0 

19 

21.3 

12 

H-5 

u 

V2 

7999 

J.  Brakeley 

697 

598 

413 

185 

31-3 

19 

21  . I 

12 

13.2 

u 

7/16 

8071 

Burnham  & Morrill 

|697 

598 

386 

212 

35-5 

20 

21  . I 

13 

15-3 

large 

9/16 

8042 

Butler 

688 

588 

338 

250 

42.5 

19 

20.8 

15 

20.2 

small' 

9/16 

8104 

Curtice  Bros 

679 

578 

363 

215 

37-3 

20 

20.3 

12 

15.0 

med. 

11/16 

8080 

Davis 

694 

595 

384 

2II 

35-5 

20 

21 .0 

15 

17.7 

small 

7/16 

♦8095 

De  Groff 

683 

581 

297 

284 

48.9 

20.5 

10 

152 

med. 

H 

8082 

Geneva  Pres.  Co 

696 

596 

366 

230 

38.6 

20 

21  . I 

15 

18.6 

u 

7/16 

8075 

Granger  (Golf  Leaf) 

707 

611 

360 

251 

41. 1 

20 

21.6 

15 

18.9 

u 

3^ 

*8001 

Granger  (Royal  Seal) 

708 

596 

345 

251 

42.1 

20 

21  . I 

10 

131 

large 

5/16 

♦8096 

Green  Mountain 

711 

607 

399 

208 

34-3 

20 

21.4 

13 

14.7 

U 

8009 

Webster’s 

689 

598 

355 

243 

40.6 

20 

21  . I 

12 

15.4 

med. 

9/16 

8094 

Portland  Pack.  Co 

690 

587 

397 

190 

32.4 

20 

20.7 

10 

II. 4 

U 

11/16 

8086 

Roach 

715 

615 

369 

246 

40.0 

20 

21.7 

17 

20.9 

small 

8100 

Rochester  Pres.  Co 

706 

604 

383 

221 

36.6 

20 

21.3 

15 

17.8 

med. 

8103 

Seeman  Bros.  (Portia) 

690 

596 

371 

225 

37-7 

19 

21 .0 

13 

15-8 

U 

8031 

Seeman  Bros.  (White  Rose). . . 

697 

598 

351 

247 

41-3 

20 

21  . I 

15 

19.4 

small 

7/16 

8077 

Williams 

688 

592 

391 

201 

34  0 

20 

20.9 

15 

17-4 

a 

9/16 

8011 

Winebrenner 

686 

590 

347 

243 

41. 1 

20 

20.8 

10 

13. 1 

large 

♦8047 

Winters  & Prophet 

667 

559 

375 

184 

32.9 

20 

19.7 

15 

18.2 

small 

* In  sanitary  can. 


From  these  data  it  appears  that  on  the  average  the  canned 
red  kidney  beans  contain  the  least  free  liquor  and  the  wax  and 
string  beans  the  most.  The  cut  wax  and  string  beans  contained 
on  the  average  40.9  per  cent,  of  free  liquor,  while  the  whole  beans 
of  this  kind  averaged  46.8  per  cent. 

Net  Weight  of  Can  Contents.  All  the  samples  but  one  bore  a 
statement  of  net  weight.  Only  one  sample  of  lima  and  three  of 
wax  and  string  beans  showed  slight  deficiencies  of  from  0.2  to  0.8 
oz. 
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Table  II. — Wax  and  String  Beans, 


Station  No. 

Brand. 

Weight  of 

Weight  of 
Contents. 

Cost  per  can. 

Cost  per  lb. 
drained  beans. 

Size  of  beans. 

Whole  or  cut. 

Top  of  can 
above  level 
of  contents. 

Can  and 
contents. 

Beans  and 
liquor. 

Drained 

beans. 

Liquor. 

Per  cent, 
liquor. 

Claimed.  I 

Found. 

gms. 

gms. 

gms. 

gms. 

oz. 

oz. 

cts. 

cts. 

in. 

*8033 

Noreca  String 

695 

589 

324 

265 

45-2 

19 

20.8 

12 

16.8 

med. 

whole 

1/16 

8091 

Meadow  Brook  Wax.  . . . 

675 

576 

331 

245 

41-5 

19 

20.3 

15 

20.5 

a 

cut 

7/16 

8069 

Oneida  Chief  Wax 

683 

585 

344 

241 

41.2 

18 

20.6 

15 

19.8 

a 

u 

8068 

Oneida  Chief  Refugee.  . . 

678 

576 

319 

257 

44.6 

19 

20.4 

15 

21 .2 

u 

whole 

*8043 

Essie  Stringless 

686 

581 

337 

244 

42.0 

19 

20.5 

17 

22.9 

small 

U 

Vs 

*8093 

Health  Wax 

672 

565 

331 

234 

41.4 

19 

19.9 

15 

20.5 

large 

cut 

8079 

Shield  String > . . 

651 

555 

266 

289 

52.1 

20 

19.2 

10 

17 . 0 

whole 

9/16 

*8007 

Eagle  Refugee 

686 

583 

333 

250 

42.9 

19 

20.6 

15 

20.5 

small 

u 

3/16 

*8076 

Waldorf  Wax 

684 

582 

280 

302 

51-9 

19 

20.5 

15 

24-3 

U 

u 

3/16 

♦7996 

Fredonia  Refugee 

680 

573 

346 

227 

39-6 

20 

20.2 

15 

19.7 

a 

u 

H 

♦8074 

Royal  Seal  Wax 

669 

568 

344 

224 

39-4 

19 

20.0 

10 

13-2 

large 

cut 

H 

*7994 

Royal  Seal  Wax 

691 

583 

304 

279 

47.9 

19 

20.6 

10 

14.9 

a 

a 

3/16 

8081 

Royal  Seal  String 

684 

577 

345 

232 

40.2 

19 

20.3 

12 

15-7 

med. 

a 

8087 

Iona  String 

667 

563 

240 

323 

57.4 

19 

19.8 

10 

18.8 

large 

whole 

9/16 

*7997 

Sultana  String 

686 

577 

356 

221 

38.3 

19 

20.4 

8 

10.2 

H 

cut 

3/16 

*8050 

Green  Mountain  String- 

less   

691 

594 

357 

237 

40.0 

19 

21 .0 

13 

16.5 

a 

a 

I /16 

*8097 

Helmet  Wax 

699 

593 

311 

282 

47.6 

19 

21 .0 

15 

21.8 

small 

whole 

Vs 

*8098 

Medina  Wax 

678 

572 

341 

231 

40.4 

19 

20.3 

10 

13-3 

med. 

cut 

H 

*8101 

Forest  King  Refugee .... 

674 

568 

325 

243 

42.8 

19 

20.  I 

15 

21 . 1 

u 

a 

H 

*7993 

Silver  Key  Wax 

645 

539 

336 

203 

37-7 

19 

18.7 

13 

17.6 

large 

whole 

V2 

8085 

Hart  String 

666 

565 

376 

289 

51. 1 

19 

19.9 

20 

24.1 

small 

U 

5/16 

*8045 

Bridal  Wax 

687 

582 

345 

237 

40.7 

19 

20.5 

13 

17.0 

large 

cut 

3/16 

8014 

Golden  Wedding  Refugee 

674 

568 

328 

240 

42.3 

19 

20.  I 

10 

13.8 

small 

u 

7/16 

*8032 

White  Rose  String 

675 

567 

305 

262 

46.2 

19 

20,0 

16 

23.9 

U 

whole 

♦8102 

White  Rose  Wax 

684 

580 

334 

246 

42.4 

19 

20.4 

15 

20.3 

U 

a 

H 

8000 

Shriver  Stringless 

663 

561 

304 

257 

45-8 

20 

19.8 

10 

150 

mix. 

a 

V2 

8023 

Epicure  Stringless 

683 

575 

351 

224 

39-0 

20 

20.3 

15 

19.4 

large 

cut 

5/16 

*8089 

Hermitage  Stringless. . . . 

661 

555 

296 

259 

46.7 

19 

19.6 

15 

22.9 

med. 

whole 

5/16 

*8083 

Hatchet  Refugee 

678 

579 

296 

283 

48.9 

19 

20.5 

20 

30.5 

small 

u 

Vs 

*8106 

Economy  String 

668 

567 

274 

293 

51.7 

19 

20.0 

12 

19.8 

large 

a 

3/16 

*8016 

Royal  Scarlet  Stringless. . 

677 

564 

266 

298 

52.8 

19 

19.9 

15 

25-5 

small 

u 

5/16 

*8070 

Lusitania  String 

659 

562 

287 

275 

48.9 

19 

19.8 

12 

19.0 

large 

u 

5/16 

*8012 

Conewago  String 

687 

581 

360 

221 

38.0 

20 

20.5 

10 

12.6 

a 

cut 

3/16 

8046 

Empire  Wax 

686 

581 

343 

238 

41 .0 

19 

20.5 

15 

19.8 

small 

whole 

Vs 

* In  sanitary  can. 


Fill  of  Cans.  The  distance  between  the  level  of  the  can  contents 
and  the  top  of  the  can  ranged  from  1/4  to  9/16  in.  in  the  red 
kidney  beans,  from  1/4  to  11/16  in.  in  the  lima  beans,  and  from 
1/16  to  5/8  in.  in  the  wax  and  string  beans.  Nineteen  of  the  62 
samples  showed  an  air  space  of  i /2  in.  or  over. 

Cost  per  Can.  The  cost  of  the  red  kidney  beans  ranged  from 
10  to  15  cents,  that  of  the  limas  from  10  to  17  cents,  and  that  of 
the*  wax  and  string  beans  from  8 to  20  cents  per  can. 
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Table  III. — Analyses  of  Red  Kidney  and  Lima  Beans. 


Drained  Beans. 

Liquor. 

Station  No. 

Water. 

Total  ash. 

Protein. 

(Nx6.2S.) 

Fiber. 

Nitrogen- 

free 

extract. 

Ether 

extract. 

Sodium 

chlorid. 

Bean  ash. 

Water. 

Solids. 

Total  ash. 

Sodium 

chlorid. 

Bean  ash. 

Acidity, 
i cc  NaOH 
per  100  cc. 

Red 

7995 

Kidn 

70.14 

ey. 

1.42 

7-27 

1.24 

19-38 

0.55 

0.51 

0.91 

88.06 

11.94 

1.78 

0.99 

0.79 

24.0 

8099 

71 .22 

1.42 

6.38 

1.28 

19.17 

0.53 

0.46 

0.96 

88.61 

11-39 

1.82 

0.99 

0.83 

24.6 

8010 

71 . 16 

1-37 

7-51 

1.28 

18.18 

0.50 

0.44 

0.93 

86.84 

13-16 

1-52 

0.71 

0.81 

28.8 

8084 

71.27 

1-39 

6.71 

I .26 

18.84 

0.53 

0.66 

0.73 

86.26 

13-74 

1.56 

0. 70 

0.86 

32.6 

8105 

70.77 

1-37 

7-52 

1. 34 

18.49 

0.51 

0.46 

0.91 

87.69 

12.31 

1.74 

I . 01 

0.73 

22.2 

Ave. 

70.91 

1.40 

7.08 

1.28 

18.81 

0.52 

0.51 

0.89 

87.49 

12.51 

1.68 

0.88 

0.80 

26.4 

Lima. 

8034 

77.07 

1-35 

5-34 

1. 41 

14-45 

0.38 

0.69 

0.66 

93-63 

6.37 

1-79 

1 . 10 

0.69 

16.6 

8090 

72.92 

1-55 

5-87 

1.42 

17-95 

0.29 

0.65 

0.90 

91-53 

8.47 

2.00 

1.05 

0.95 

22.4 

8022 

74.84 

1-79 

5-75 

1 .46 

15-87 

0.29 

1. 17 

0.62 

92.86 

7.14 

2.30 

1 . 70 

0.60 

15-4 

8049 

74.46 

1-43 

5-92 

1.57 

16.30 

0.34 

0.66 

0.77 

93-67 

6.33 

1-73 

0.94 

0.79 

17.2 

7999 

74-25 

1-49 

6.25 

1 .46 

16.25 

0.30 

0.78 

0.71 

92 . 82 

7.18 

1 .86 

1 . 01 

0.85 

23-4 

8071 

74-45 

1-45 

5-97 

1 .61 

16.20 

0.32 

0.63 

0.82 

88.86 

II . 14 

1.68 

0.81 

0.87 

22.4 

8042 

77-23 

1-45 

5.60 

1 .70 

13.64 

0.38 

0.70 

0.75 

94-52 

5-48 

1.72 

1.07 

0.65 

13-4 

8104 

71 .20 

1.66 

7.86 

1.78 

17.19 

0.31 

0.55 

I . II 

91-43 

8.57 

1-93 

1.09 

0.84 

18.0 

8080 

75-63 

1-52 

5-91 

1 .46 

15.04 

0.44 

0.77 

0.75 

92 . 88 

7.12 

1-74 

1 . 01 

0.73 

15-8 

8095 

75-11 

1 .01 

5-38 

1. 41 

16.80 

0.29 

0.41 

0.60 

93-77 

6.23 

1-25 

0.71 

0.54 

14.6 

8082 

74-34 

1-55 

5-88 

1. 71 

16. 16 

0.36 

0.73 

0.82 

94.11 

5-89 

1 . 92 

1.09 

0.83 

19.2 

8075 

74.11 

1-54 

6.24 

1 .64 

16.05 

0.42 

0.66 

0.88 

91-47 

8.53 

1.67 

1.02 

0.65 

16.4 

8001 

72.18 

1-43 

5-94 

1.70 

18.32 

0.43 

0.72 

0.71 

88 . 94 

11.06 

1-74 

0.93 

0.79 

20.6 

8096 

71.87 

1-59 

6. 14 

1.67 

18.38 

0.35 

0.32 

1.27 

86.61 

13-39 

1. 91 

1. 14 

0.77 

23.0 

8009 

73-30 

1-73 

6. 12 

1.50 

17.03 

0.32 

1.07 

0.66 

92.12 

7.88 

2.20 

1. 41 

0.79 

18.0 

8094 

72.68 

1-37 

6.94 

1-49 

17.01 

0.51 

0.43 

0.94 

90.95 

9-05 

1-57 

0.81 

0.76 

19.0 

8086 

76.92 

1.60 

5-61 

1.63 

13-79 

0.45 

0.76 

0.84 

94-43 

5-57 

1.82 

1 .21 

0.61 

10.8 

8100 

74-99 

1-75 

6 . 14 

1.33 

15.46 

0.33 

0.86 

0.89 

91.21 

8.79 

2.04 

1-37 

0.67 

18.0 

8103 

72.25 

1-53 

5-84 

1.62 

18.36 

0.40 

0.66 

0.87 

92.27 

7-73 

1 .89 

I . II 

0.78 

19.4 

8031 

76.34 

1-45 

5-39 

1-74 

14-73 

0.35 

0.76 

0.69 

94.60 

5-40 

1-73 

1.04 

0.69 

16.2 

8077 

75-61 

1-43 

5-68 

1-45 

15-41 

0.42 

0.64 

0.79 

91.84 

8.16 

1.69 

0.92 

0.77 

19.2 

8011 

72.38 

1-52 

6.74 

1 .69 

17.27 

0.40 

0.76 

0.76 

90.96 

9-04 

1.90 

1.03 

0.87 

22.0 

8047 

75.06 

I . II 

5 28 

1-54 

16.59 

0.42 

0.61 

0.50 

92.95 

7-05 

1 .61 

1.02 

0.59 

14.0 

Ave. 

74.31 

1.49 

5.99 

1.57 

16.27 

0.37 

0.69 

0.80 

92.11 

7.89 

1.81 

1.07 

0.74 

18.0 

Cost  per  Pound  of  Drained  Beans.  The  red  kidney  beans  cost 
from  10.9  to  15.9  cents  per  pound  of  drained  beans,  the  limas 
from  1 1.6  to  20.9  cents,  and  the  wax  and  string  beans  from  10.2 
to  30.5  cents.  These  wide  variations  in  cost  are  influenced,  of 
course,  both  by  the  cost  per  can  and  the  proportion  of  drained 
beans  present,  and  clearly  indicate  the  possibilities  of  economy 
in  a wise  choice  of  brands.  The  apparently  cheap  brands  are  by 
no  means  always  the  most  economical  purchase,  for  very  often 
their  low  cost  is  due  to  the  relatively  large  amoimt  of  liquor  sold 
with  them. 
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Table  IV. — Analyses  of  Wax  and  String  Beans. 


Station  No. 

Drained  Beans. 

Liquor. 

Water. 

Total  ash. 

Protein. 

(Nx6.2S). 

Fiber. 

Nitrogen- 

free 

extract. 

Ether 

extract. 

Sodium 

chlorid. 

Bean  ash. 

Water. 

Solids. 

Total  ash. 

Sodium 
1 chlorid. 

Bean  ash. 

Acidity. 
CC.N  NaOH 
per  100  cc. 

8033 

92.27 

1.76 

1.29 

0.90 

3.68 

0.  10 

1.37 

0.39 

95.52 

4.48 

I . 72 

1.47 

0.25 

12.0' 

8091 

93.59 

1.03 

I . 16 

0.86 

3-28 

0.08 

0.76 

0.27 

97.05 

2.95 

I .01 

0.83 

0.  18 

6.7 

8069 

93.88 

I .02 

1.28 

0.81 

2.93 

0.08 

0.53 

0.49 

97.15 

2.85 

0.93 

0.69 

0.24 

7-8 

8068 

93-77 

1.25 

I. 18 

0.77 

2.94 

0.09 

0.84 

0.41 

96.72 

3.28 

I-I5 

o.,88 

0.27 

7-4 

8043 

93.23 

I. 18 

1.50 

0.87 

3.13 

0.09 

0.77 

0.41 

96.35 

3.65 

I . 10 

0.83 

0.27 

II  .2 

8093 

90.42 

1.67 

1.43 

1 .26 

5.10 

0.  12 

1.30 

0.37 

96.07 

3.93 

1.70 

1.42 

0.28 

9-6 

8079 

91.77 

1. 47 

1.26 

0.94 

4.41 

0.15 

1.09 

0.38 

96.10 

3.90 

1-35 

I . II 

0.24 

13-2 

8007 

93.60 

1.30 

1.25 

0.81 

2.96 

0.08 

0.92 

0.38 

96.53 

3.47 

1-25 

1 .00 

0.25 

10.8 

8076 

93.51 

1.50 

I .21 

0.80 

2.90 

0.08 

I . 12 

0.38 

96.61 

3.39 

1-45 

1 . 20 

0.25 

7-6 

7996 

93.01 

1 .29 

1-39 

0.87 

3.35 

0.09 

0.83 

0.46 

96.61 

3.31 

1. 14 

0.86 

0.28 

10. 0 

8074 

91.92 

0.85 

1.05 

0.92 

5.18 

0.08 

0.61 

0.24 

95-74 

4.26 

0.82 

0.55 

0.27 

8-4 

7994 

89.76 

1.46 

2.07 

1 .00 

5.63 

0.08 

I. 13 

0.33 

94.32 

5.68 

1-43 

1 . 20 

0.23 

9-2 

8081 

93-59 

1. 41 

1.30 

0.94 

2.66 

0.  10 

0.82 

0.59 

96.75 

3.25 

I . II 

0.87 

0.24 

12.0 

8087 

90.81 

1.73 

1.55 

1 .21 

4.56 

0. 14 

I. 31 

0.42 

96.41 

3.59 

1-77 

1 .48 

0.29 

7-9 

7997 

93.43 

1.23 

1 .26 

0.86 

3.14 

0.08 

0.85 

0.38 

96.74 

3.26 

1. 15 

0.90 

0.25 

8.8 

8050 

91.20 

1 .48 

1. 41 

1 .07 

4-73 

0.  II 

I . II 

0.37 

9510 

4-90 

1.47 

1. 19 

0.28 

II. 4 

8097 

93.55 

1.36 

1. 51 

0.82 

2.67 

0.09 

0.94 

0.42 

96.74 

3.26 

1-25 

1 .01 

0.24 

7-4 

8098 

92.37 

1. 14 

1-53 

0.97 

3.89 

0.  10 

0.75 

0.39 

96.89 

3-II 

1 .08 

0.81 

0.27 

8.8 

8101 

94.09 

0.74 

1 . 16 

0.88 

305 

0.08 

0.38 

0.36 

97.36 

2.64 

0.65 

0.41 

0.24 

8.8 

7993 

90.81 

1.38 

1.96 

1.28 

4-45 

0.  12 

0.93 

0.45 

95.86 

4-14 

1.42 

1.05 

0.37 

16.0 

8085 

92.87 

1. 17 

1.70 

0.91 

3.24 

0.  II 

0.71 

0.46 

96.54 

3.46 

1.07 

0.76 

0.31 

7-9 

8045 

91.97 

1. 14 

1.38 

1 .06 

4-37 

0.08 

0.79 

0.35 

96.56 

3.44 

1 . 10 

0.85 

0.25 

9-0 

8014 

93.46 

1. 17 

1. 16 

1 .01 

3. II 

0.09 

0.79 

0.38 

96.91 

3-09 

1.05 

0.83 

0.32 

9-6 

8032 

94-54 

0.94 

1. 15 

0.75 

2.52 

0.  10 

0.58 

0.36 

97-35 

2.65 

0.85 

0.61 

0.24 

7-6 

8102 

93.73 

1. 15 

1.30 

0.84 

2.90 

0.08 

0.75 

0.40 

96.82 

3.18 

1.07 

0.81 

0.26 

7-3 

8000 

92.06 

1.02 

1. 31 

0.96 

4.53 

0.  12 

0.61 

0.41 

95-95 

4-05 

0.96 

0.67 

0.29 

10.4 

8023 

93.64 

1.58 

1 .02 

0.81 

2.87 

0.08 

1.25 

0.33 

96.23 

3-77 

1.56 

1.34 

0.22 

15-6 

8089 

93.24 

1 .29 

1 .21 

0.89 

3.26 

0.  II 

0.91 

0.38 

96.07 

3-93 

1 .29 

1 . 04 

0.25 

9-8 

8083 

94.16 

1 .27 

1. 17 

0.78 

2.53 

0.09 

0.84 

0.43 

96.93 

3.07 

1. 18 

0.99 

0.  19 

8.0 

8106 

93.40 

1.37 

1. 19 

0.80 

3.15 

0.09 

I .04 

0.33 

96.55 

3-45 

1.36 

1. 15 

0.21 

8.2 

8016 

94.05 

1 . 10 

1 .29 

0.80 

2.67 

0.09 

0.75 

0.35 

97-15 

2.85 

1 .02 

0.82 

0.20 

8.8 

8070 

92.37 

1 .00 

1.40 

0.97 

4.13 

0.13 

0.62 

0.38 

96.98 

3-02 

0.95 

0.70 

0.25 

9-8 

8012 

93.76 

1.27 

1. 18 

0.88 

2.81 

0.  10 

0.95 

0.32 

96.71 

3-29 

1-25 

1.03 

0.22 

10.4 

8046 

93.35 

1 .02 

1.30 

0.81 

3.44 

0.07 

0.65 

0.38 

96.57 

3-43 

0.99 

0.69 

0.30 

9-8 

Ave. 

92.85 

1.26 

1.34 

0.92 

3.63 

0.10 

0.87 

0.39 

96.47 

3.53 

1.20 

0.95 

0.25 

9.6 

Chemical  Composition. 

Inasmuch  as  the  liquor  accompanying  the  beans  is  usually 
thrown  away,  the  composition  of  the  beans  themselves  is  of  chief 
interest. 

The  following  tabulation  shows  the  maximum,  minimum  and 
average  amounts  of  food  ingredients  contained  in  the  different 
classes  of  beans : 


no 
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Red  Kidney. 

Lima. 

Wax  and  String. 

In  drained  beans: 

Max. 

Min. 

Ave. 

Max. 

Min. 

Ave. 

Max. 

Min. 

Ave. 

Water 

71 

27 

70 

14 

70, 

91 

77. 

.23 

7U 

,20 

74  • 

31 

94-54 

89.76 

92.85 

Protein 

7. 

■52 

6, 

•38 

7. 

, 08 

,86 

5^ 

,28 

5^ 

99 

2.07 

I . 02 

1-34 

Fiber 

I 

•34 

I . 

,24 

I , 

.28 

I , 

•78 

I , 

33 

57 

1.28 

0.75 

0.92 

Nitrogen-free  extract 

19 

.38 

18, 

,18 

18, 

,81 

18, 

.38 

13. 

,64 

16, 

,27 

5-63 

2.52 

3-53 

Ether  extract 

0 

•55 

0. 

•50 

0, 

• 52 

0. 

•51 

0, 

29 

0, 

37 

0.15 

0.07 

0. 10 

Ash,  salt-free 

0 

.96 

0. 

•73 

0, 

• 89 

I . 

• 27 

0, 

50 

0, 

,80 

0.59 

0.24 

0-39 

Sodium  chlorid 

0 

.66 

0, 

•44 

0 

• 51 

I , 

• 17 

0, 

32 

0, 

,69 

1-37 

0.38 

0.87 

In  liquor: 

Water 

88, 

.61 

86, 

. 26 

87. 

■49 

94 

.60 

86, 

,61 

92. 

. II 

97-36 

94-32 

96.47 

Ash,  salt-free 

0, 

.86 

0, 

•73 

0, 

, 80 

0, 

•93 

0, 

•54 

0, 

•74 

0.37 

0. 18 

0.25 

Sodium  chlorid 

I , 

.01 

0, 

,70 

0, 

,88 

I , 

.70 

0, 

•71 

I , 

,07 

1 .48 

0.41 

0.95 

The  brands  of  red  kidney  beans  showed  a remarkably  uniform 
composition.  On  the  average  they  contained  about  29  per  cent, 
of  solids,  one-fourth  of  which  was  protein,  and  the  remaining 
three-fourths  chiefly  carbohydrates.  The  proportion  of  ether 
extract  (fat)  is  almost  negligible. 

The  lima  beans  on  the  average  contained  somewhat  less  solids 
than  the  red  kidney  beans,  but  the  relative  proportions  of  protein 
and  carbohydrates  were  about  the  same.  Five  brands  labeled 
“ soaked  beans  ” contained  on  the  average  about  2 per  cent, 
more  solids  than  the  other  brands,  three-fourths  of  which  was 
carbohydrates  and  one-fourth  protein.  Consequently  these 
soaked  beans  contained  somewhat  more  nutriment  than  the 
unsoaked  varieties,  but  of  course  with  less  tenderness  and  flavor. 
On  the  other  hand  the  soaked  beans  were  considerably  cheaper, 
costing  on  the  average  11.2  cents  per  can  and  13.5  cents  per 
pound  of  drained  beans,  against  13.7  and  17.0  cents  per  poimd, 
respectively,  in  the  other  brands. 

The  wax  and  string  beans  supply  much  less  mutriment  than 
either  red  kidney  or  lima  beans,  containing  only  about  one-fourth 
as  much  solids,  or  7.15  .per  cent.  Furthermore,  these  beans 
generally  contained  more  added  salt  than  the  other  varieties,  so 
so  that  the  actual  bean  solids  present  averaged  only  6.28  per  cent. 

The  relative  nutritive  value  of  the  three  classes  of  beans  is 
shown  by  the  fact  that  on  the  average  the  drained  solids  in  red 
kidney  beans  yield  108,  lima  beans  91  and  wax  and  string  beans 
20  calories  per  100  gms. 

It  is  interesting  to  note  that  the  liquor  accompanying  the 
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red  kidney  and  the  lima  beans  contained  more  nutriment  than 
the  drained  wax  and  string  beans  themselves,  and  it  is  obvious 
that  the  housekeeper  who  discards  the  liquor  of  the  two  first- 
named  varieties  of  beans  throws  away  considerable  valuable 
nutriment.  The  liquor  of  wax  and  string  beans,  on  the  other 
hand,  is  scarcely  worth  saving  as  it ‘contains  only  2.5  per  cent,  of 
salt-free  solids. 

Content  of  Tin. 


Tin  was  determined  in  the  solids  and  the  liquor  of  all  the 
samples,  except  in  twelve  liquors  which  were  discarded  by  mistake. 
Table  V shows  the  amounts  foimd,  expressed  as  mgms,  per  kilo 
or  parts  per  million. 


Table  V. — Tin  in  Canned  Beans  (Mgms.  per  Kilo  or  Parts  per 

Million.) 


Number. 

Tin. 

Number. 

Tin. 

1 Number. 

'i 

Tin. 

.Number. 

Tin. 

In  solids. 

In  liquor. 

In  solids. 

In  liquor. 

In  solids. 

In  liquor. 

In  solids. 

In  liquor. 

Red 

i 

' Wax  or 

1 

1 

Wax  or 

Kidney. 

Lima. 

1 

1 String. 

j String. 

7995 

II7 

32 

8082 

I16 

1 8069 

338 

62I 

8101 

340 

76 

8099 

204 

26 

8075 

163 

4P 

8068 

368 

77| 

1 7993 

246 

* 

8010 

164 

351 

8001 

197 

58: 

j 8043 

382 

1041 

8085 

169 

44 

8084 

108 

40 

8096 

148 

88! 

8093 

106 

32| 

8045 

252 

43 

8105 

210 

26 

8009 

254 

73^ 

! 8079 

577 

69 

8014 

362 

* 

Lima. 

8094 

105 

45! 

8007 

348 

* 

8032 

313 

* 

8034 

157 

49 

8086 

93 

32 

8076 

410 

98 

8102 

256 

46 

8090 

I2I 

73 

8100 

112 

37 

7996 

430 

* 

8000 

253 

* 

8022 

224 

1 16 

8103 

127 

56 

8074 

199 

52 

8023 

217 

* 

8049 

123 

54 

8031 

149 

38 

7994 

196 

* 

8089 

353 

98 

7999 

II8 

70 

8077 

lOI 

58 

8081 

381 

91 

8083 

219 

59 

8071 

147 

102 

8011 

150 

53 

8087 

283 

54 

8106 

463 

91 

8042 

163 

34 

8047 

122 

34 

7997 

425 

* 

8016 

391 

* 

8104 

129 

35 

Wax  or 

8050 

311 

75' 

i 8070 

316 

75 

String. 

8080 

I2I 

48 

8033 

471 

* 

8097 

630 

121 

8012 

155 

* 

8095 

II6 

63 

8091 

240 

44 

8098 

272 

54 

8046 

186 

42 

* Not  determined. 


The  following  is  a summary  of  Table  V : 


In  solids,  mgms . . 
In  liquor,  mgms.  , 


Red  Kidney. 

Max. 

Min. 

Ave. 

210 

108 

161 

40 

26 

32 

Lima. 

Max. 

Min. 

Ave. 

254 

93 

142 

II6 

32 

56 

Wax  and  String. 

Max.  Min.  Ave. 

630  106  319 

I2I  32  69 
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The  above  figures  are  in  entire  harmony  with  those  reported  by 
other  investigators.  Canned  beans  as  a rule  show  relatively 
large  amounts  of  tin,  wax  and  string  beans  generally  containing 
much  more  than  either  red  kidney  of  lima  beans.  The  degree  of 
toxicity  of  tin  is  still  a somewhat  open  question,  but  at  any  rate 
its  presence  in  any  considerable  quantity  in  a food  is  objectionable. 
The  source  of  this  tin  is  of  course,  the  tin  container,  the  amount 
contained  in  the  food  depending  in  part  on  the  age  of  the  food  and 
the  storage  temperature.  In  the  case  of  beans,  and  similar 
slightly  acid  foods,  the  tin  present  in  the  canned  product  has  been 
shown  to  be  due  in  part  in  some  cases  to  the  amino  bodies  present. 
It  has  been  erroneously  assumed  that  the  tin  in  canned  foods 
was  in  solution.  Bigelow*  (*Research  Laboratories,  Nat.  Canners’ 
Asso.,  Bull.  2,  Aug.  1914),  however,  has  shown  that  the  tin  is 
largely,  sometimes  chiefly,  in  some  insoluble  form.  Moreover  we 
are  not  justified  in  assuming  that  all  of  the  tin  found  in  the  liquor 
even  is  in  a soluble  form,  for  it  is  quite  probable  that  much  of  this 
is  present  as  a finely  divided  “ insoluble  oxid,  hydrated  oxid,  or 
basic  salt  of  tin.”  Furthermore  it  is  possible  that  much  of  the 
tin  seemingly  in  solution  is  in  colloidal  form. 

The  smallness  of  our  samples  prevented  further  investigation 
along  these  very  interesting  lines.  Nevertheless  the  fact  remains 
that  a number  of  these  samples  contained  excessive  amounts  of 
tin.  If  it  is  possible  for  one  packer  of  red  kidney  beans  to  keep 
the  tin  in  his  product  down  to  io8  mgms.,  there  seems  to  be  no 
justifiable  reason  why  another’s  brand  should  contain  210  mgms. 
in  the  drained  beans.  Similarly  with  lima  beans,  one  brand 
showed  only  93  mgms.,  and  ten  others  less  than  125  mgms.,  while 
two  brands  contained  224  and  254  mgms.  In  spite  of  the  fact 
that  wax  and  string  beans  as  a rule  carry  more  tin  than  other 
beans,  we  find  one  brand  with  only  106  mgms.  in  the  drained 
solids;  on  the  other  hand  twelve  brands  contained  from  300  to 
400  mgms.;  six  brands  from  400  to  600  mgms.;  and  one  brand 
630  mgms.  If  these  large  amounts  of  tin  are  due  to  storage  con- 
d.tions  and  the  age  of  the  sample,  it  would  seem  that  the  consumer 
should  be  provided  with  some  protection  against  such  a situation. 

Acidity  of  Liquor. 

It  has  been  suggested  that  the  tin  content  is  measured  largely 
by  the  acidity  of  the  liquor.  Our  results,  however,  indicate  that 
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this  is  not  the  determining  factor,  as  there  is  no  close  connection 
between  the  acidity  of  the  bean  h’quor  and  the  amount  of  tin 
present.  The  sample  of  red  kidney  beans  showing  the  highest 
acidity  contained  the  least  tin,  while  the  two  brands  of  lima  beans 
and  the  brand  of  string  beans  containing  the  most  tin  were  all 
relatively  low  in  acidity.  The  average  acidity  of  the  red  kidney 
beans  was  26.4,  that  of  the  lima  beans  18.0,  and  that  of  the  wax 
and  string  beans  9.6,  while  the  last-named  contained  on  the 
average  twice  as  much  tin  in  the  solids  as  either  the  red  kidney  or 
lima  beans. 


EXPERIMENTS  WITH  BREAD. 

These  experiments  have  taken  up  the  following  points : 

1.  The  advantages  or  disadvantages  following  the  use*  of 
“ yeast  food  or  “ bread  improvers,”  more  particularly  Arkady 
Yeast  Food. 

2.  The  losses  of  food  nutriments  in  the  baking  of  bread. 

3.  The  determination  of  fat  in  bread. 

4.  A study  of  tolerances  for  the  net  weight  of  loaves  of  bread: 

a.  Losses  in  weight  due  to  drying  out  of  the  bread. 

b.  Variations  in  weight  of  loaves  due  to  bakery  manu- 
facturing conditions. 

I.  The  Advantages  or  Disadvantages  Following  the 
Use  of  Yeast  Foods  or  Bread  Improvers. 

The  chief  chemist  of  this  Station  has  been  charged  by  the  Joint 
Committee  on  Food  Definitions  and  Standards,  with  the  collection 
of  data  relative  to  the  preparation  of  a definition  and  the  formula- 
tion of  standards  for  bread.  Incidental  to  this  work  it  was  deemed 
a matter  of  great  importance  to  determine  the  role  played  in 
bread  manufacture  by  the  various  “ yeast  foods  ” and  “ bread  im- 
provers, ’ ’ which  are  being  brought  more  and  more  to  the  atten- 
tion of  bakers.  These  products  are  of  two  general  classes : the 
malt  preparations  (extracts  or  flours),  and  the  compounds  which 
are  alleged  to  supply  to  the  yeast  certain  nutrients,  which  either 
stimulate  the  yeast  or,  by  supplying  particularly  suitable  food, 
increase  its  activity. 

Five  malt  extracts,  four  malt  flours  and  five  samples  of  a yeast 
food  were  analyzed.  These  were  as  follows: 
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Malt  Extracts. 

9549.  Diamalt.,  The  American  Diamalt  Co.,  Cincinnati,  O. 
9541.  Malt  Extract,  Freihofer  Baking  Co.,  Philadelphia,  Pa. 
9546.  0.  P.  Malt,  Malt-Diastase  Co.,  New  York. 

10004.  Roloco,  The  Corby  Co.,  Washington,  D.C. 

9453.  Malt  Extract  (manufacturer  unknown),  use‘d  in  test  by 
S.  S.  Thompson  Co.,  New  Haven. 


9540 

9541 

9546 

10004 

9453 

Alcohol  by  volume 

3.20 

3-20 

5.20 

♦ 

* 

Extract 

75-41 

75-72 

74.42 

76.92 

76.92 

Ash 

1.47 

1.63 

1.85 

0.87 

1.83 

Protein  (N  x 6.25) 

5-63 

7-63 

6.75 

3-44 

6.44 

Sugar  solids  -f  glycerin 

68.31 

66.46 

65.82 

72.61 

68.65 

Direct  reducing  sugars,  as 
dextrose 

41.70 

41.02 

40.04 

* 

• 

Dextrin 

21.05 

22.04 

20.78 

* 

* 

Glycerin 

0.12 

0.12 

0.12 

* 

* 

Diastatic  power  (degrees 
(Lintner) 

62.5° 

105® 

74° 

* 

* 

* Not  determined. 


These  samples  are  quite  similar  in  composition,  although 
No.  9541  shows  a somewhat  higher  Lintner  value  than  the  other 
two  brands  tested. 

Malt  Flours. 

9545.  Diasto  Dry  Malt,  Chas.  E.  Mechel,  Milwaukee,  Wis. 

9543.  Maltora,  The  Cabell  Co.,  Baltimore,  Md. 

9544.  Malzo,  Advance  Malt  Products  Co.,  Chicago,  111. 

9542.  Plymco,  Plymouth  Milling  Co.,  LeMars,  Iowa. 


9545 

9543 

9544 

9542 

Water 

6.02 

7.91 

9-94 

II. 15 

Ash 

2.21 

2-34 

1-63 

0.36 

Protein  (N  x 6.25) 

15-38 

14.81 

14.06 

8-94 

Ether  extract 

2.51 

2.62 

2.12 

0.55 

Fiber 

2.17 

0.99 

0.08 

Nitrogen — free  extract 

70.15 

71.26 

78.92 

Starch 

...:..  44-38 

46.01 

48.60 

72.17 

Diastatic  power 

high 

high 

high 

very  low 

The  first  three  samples  are  very  similar  in  composition.  These 
three  brands  likewise  all  showed  high  diastatic  power.  No.  9544 
being  somewhat  higher  than  the  others.  No.  9542  is  a very 
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different  preparation  both  as  regards  composition  and  diastatic 
activity,  the  latter  being  extremely  low. 

Yeast  Food. 

9424,  9514.  Arkady  Yeast  Food,  Ward  Baking  Co.,  New  York. 


9424 

9514 

Water 

5.99 

5.58 

Ash 

49-45 

48.47 

Protein  (N  x 6.25) 

....  4.75 

4-38 

Carbohydrates 

36.34 

38.08 

Fat 

0.38 

Ammonia 

3.09 

3.11 

Potassium  bromate 

♦ 

Calcium  oxid 

9.64 

Sulphuric  anhydrid 

....  13.31 

* 

Sodium  chlorid 

present 

* Not  determined. 

Three  other  samples  contained  5.41,  5.37  and  6.52  per  cent,  of 
moisture. 

The  formula  of  this  preparation  as  given  by  the  manufacturer  is 


as'follows  : 

Calcium  sulphate 25.0 

Ammonium  chlorid 9.7 

Potassium  bromate 0.3 

Sodium  chlorid 25.0 

Patent  wheat  flour 40.0 


Our  two  analyses  satisfy  this  formula  in  all  respects.  ' 
Baking  T ests. 

A series  of  baking  tests  were  conducted  to  study  the  effect  of 
Arkady  Yeast  Food,  our  experiments  at  this  time  being  limited 
to  this  particular  preparation  for  the  following  reasons,:  First,  it 
has  been  specifically  attacked  both  as  to  the  purposes  of  its  use 
and  because  of  alleged  objectionable  mineral  ingredients  it  intro- 
duces into  the  bread;  second,  because  it  represents  a distinct  type 
of  these  foods  {i.e.  it  is  largely  a mineral  food) ; third,  because  no 
question  has  been  raised  as  to  objectionable  ingredients  being 
introduced  by  malt  extracts  or  malt  flours ; and  fourth,  because  of 
the  time  and  labor  consumed  it  was  necessary  to  limit  our  first 
experiments  to  a single  preparation. 

The  method  of  conducting  the  tests  was  as  follows : Batches  of 
dough  ranging  from  78  to  709  lbs.  were  prepared  under  strict 
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supervision,  generally  either  under  that  of  the  writer  or  some 
other  official  authority,  in  one  series  the  baker’s  regular  formula 
being  used;  in  the  other  Arkady  was  introduced,  the  amount 
of  sugar,  salt,  yeast  and  generally  flour  being  reduced.  The 
weighing  of  all  the  ingredients  was  supervised,  as  well  as  that  of  the 
dough  during  its  various  stages,  and  that  of  the  finished  bread. 
Samples  of  the  various  ingredients  and  the  baked  breads  were 
taken  for  analysis,  either  in  triplicate  or  quadruplicate.  Every 
precaution  was  taken  to  avoid  mechanical  loss  during  the  tests, 
the  loaves  being  molded  by  hand  and  a record  being  kept  of  the 
weight  of  dusting  flour  used.  A complete  baking  record  was 
kept  for  each  test. 

Disinterested  parties  supervised  the  weighings  and  various  opera- 
tions in  all  the  tests  but  four  (the  latter  being  conducted  inde- 
pendently by  the  baker  although  the  writer  analyzed  the  materials 
and  the  breads).  Similarly  the  materials  and  the  breads  were 
always  analyzed  by  three,  and  sometimes  by  four,  laboratories, 
in  every  case,  except  the  tests  referred  to  above,  at  least  two 
official  laboratories  taking  part  in  the  analysis.  The  following 
tabulation  shows  the  extent  of  official  supervision  in  each  test. 


Test.  Bakery. 

1 Ward  Bakery,  New  York 

2 « « « 

3 « « u 

4-7  " « 

8 Thompson  Bakery,  New  Haven, 

9 « “ « 

10  Washington  Barracks,  D.C. 
II-I2  Taggart’s  Bakery,  Indianapolis 


Supervisors. 

3 Government  chemists  and  writer. 

u u u a u 

Writer. 

No  official  supervision. 

Writer  and  his  assistant. 

Writer’s  assistant. 

U.  S.  Army  officers. 

State  chemist. 


In  each  of  the  twelve  tests  samples  of  the  baking  materials  and 
the  breads  were  sent  to  the  writer  for  analysis.  Likewise  all  the 
analytical  data  obtained  by  the  various  analysts  has  been  sub- 
mitted to  the  writer,  and  while  these  will  of  course  be  presented 
to  the  Standards  Committee,  only  the  results  of  our  own  laboratory 
will  be  discussed  here. 

Table  VI  shows  the  composition  of  the  various  baking  materials* 
and  Tables  VII  to  IX  that  of  the  breads,  as  determined  in  this 
laboratory.  The  analyses  of  the  ingredients  require  no  comment, 
except  to  call  attention  to  the  fact  that  actual  analyses  were  made 
in  all  cases,  except  the  oil  and  lard  used.  These  were  assumed 
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to  be  entirely  fat,  and  even  were  this  assumption  not  strictly 
correct,  no  error  is  introduced  as  in  every  comparative  Non- Arkady 
and  Arkady  test  equal  amounts  of  these  shortening  materials  were 
used. 


Table  VI.  Analyses  of  Baking  Materials. 


Material.  • 

Baking 

test. 

Water. 

< 

Protein. 

Carbohy- 

drates. 

Flour,  No.  I 

I & 2 

12.49 

0.50 

10.72' 

75.00 

I . 29 

“ No.  2 

I & 2 

13.29 

0.38 

10.66' 

74.56 

I . I I 

“ No.  3 

3 

12.89 

0.46 

1 1 . 00' 

74.36 

I .29 

4 

13.20 

0.40 

10.66' 

74.45 

1.29 

5 

13.29 

0.40 

10.94' 

74.08 

I .29 

6 

13.40 

0.45 

10.89' 

74.04 

I .22 

ii  U 

7 

13  03 

0.49 

1 1 . 00' 

74.21 

1.27 

“ No.  4 

8 

12.91 

0.42 

10.83' 

74.74 

I . 10 

U M 

9 

12.64 

0.44 

10.94' 

74.86 

I . 12 

“ No.  5 

10 

12.82 

0.53 

1 1 .69' 

73.40 

1.56 

“ No.  6 .* 

1 1 

1312 

0:39 

10.09' 

75.31 

I .09 

U U 

12 

13.15 

0.37 

10.37' 

74.98 

1 .13 

Skim  milk,  condensed . . 

I & 2 

30.97 

1.97 

8.292 

54.70 

4.07 

u u u 

3-7 

35.23 

2.03 

8.602 

49.79 

4.35 

l(  U {{ 

II 

32.14 

2.03 

8.932 

53.20 

3.70 

((  a a 

12 

29.79 

2 . 14 

9. 122 

54.82 

4.13 

Skim  milk 

8 & 9 

91 .68 

0.69 

2.8i2 

4.40 

0.42 

Yeast,  Corby’s 

1-7 

73.81 

2.42 

14.88=' 

8.60 

0.29 

a a 

10' 

72.50 

2.54 

15.62® 

9 03 

0.31 

u n 

II 

70.93 

2.41 

14.75’ 

11.44 

0.47 

<( 

12 

75.70 

2.41 

14.56® 

6.87 

0.46 

Arkady  Yeast  Food.. . . 

I & 2 

5.99 

49.45 

4.75^ 

36.34 

0.38 

<(  « (( 

3-7 

5.41 

tc  u u 

8 & 9 

5.37 

u K a 

10 

5.58 

48.47 

4^38^ 

38.08 

0.38 

U <t  (( 

II  & 12 

6.52 

0.41 

Roloco,  Corby’s 

II  & 12 

23.08 

0.87 

3.44’ 

72.61 

0.00 

Malt  extract 

8 

23.08 

1.83 

6.44® 

68.52 

0. 13 

Sugar 

all 

0.03 

Salt 

all 

0.  II 

99.89 

. • • 

Cotton  seed  oil  (assumed) 
Lard  (assumed) 

8 & 9 

100.00 

100.00 

^Nx5-7. 

2NX6.38. 

» N X 6.25. 

^ N X 6.25  (plus  3.09%  ammonia  as  chlorid. 

* N X 6.25  ( plus  3.11%  ammonia  as  chlorid.) 
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Table  VII. — Analyses  of  Breads  (i  hr.  after  baking). 


Bread. 

Baking 

test. 

Water. 

< 

Protein 

(Nxs.7). 

Carbohy- 

drates. 

Non-Arkady 

I 

37.11 

1.36 

7.58 

51.77 

2.18 

2 

36.35 

1.45 

7.81 

52.34 

2.05 

u 

3 

36.18 

1. 41 

7.28 

52.85 

2.28 

4 

36.51 

1.36 

7.58 

52.25 

2.30 

5 

36.23 

1.46 

7.57 

52.61 

2.13 

6 

37.67 

1.47 

7.49 

51.20 

2.17 

7 

35.38 

1.43 

7.88 

53.32 

1.99 

8 

31.84 

1.74 

8.61 

55.98 

1.83 

9 

34.59 

1.52 

8.01 

53  90 

1.98 

10 

38.32 

1.53 

7.86 

51.36 

0.93 

U 

II 

39.48 

1.24 

6.90 

50.63 

1.75 

a 

12 

36.09 

1.26 

7.42 

53.42 

I.8I 

Average  (omitting  tests 

8 and  11)* 

36.44 

1.43 

7.65 

52.50 

1.98 

Arkady 

I 

36.60 

1.49 

7.87 

52.03 

2.01 

2 

35.27 

1.53 

7.92 

53.13 

2.15 

U 

3 

35.95 

1.45 

7.69 

52.57 

2.34 

u 

4 

35.33 

1.40 

7.84 

53.08 

2.35 

u 

5 

35.59 

1.47 

7.85 

52.89 

2.20 

u 

6 

37.16 

1.47 

7.64 

51.47 

2.26 

a 

7 

36.06 

1.49 

7.75 

52.66 

2.04 

u 

8 

34.61 

1.73 

8.19 

53.70 

1.77 

a 

9 

35.74 

1.54 

7.88 

53.04 

1 . 80 

u 

10 

37.85 

1.55 

8. 10 

51.47* 

1.03 

a 

II  • 

37.72 

1. 13 

7.08 

52.27 

1.80 

ti 

12 

34.91 

1.24 

7-53 

54.49 

1.83 

Average  (omitting  tests 

8 and  11)* 

36.05 

1.46 

7.81 

52.68 

2.00 

* See  page  119  for  reasons  for  ommission. 


Table  VIII. — Lime,  Sulphates  and  Ammonia  in  Breads. 
{In  Original  Substance). 


Bread. 

Sulphuric 

anhydrid. 

Lime 

(CaO). 

Ammonia. 

(NH'3'). 

Bread. 

Sulphuric 

anhydrid. 

Lime 

(CaO). 

Ammonia. 

(NH3). 

Method. 

I.* 

Method. 

2.** 

Method 

I.* 

Method 

2.** 

% 

% 

% 

% 

% 

% 

% 

% 

Non- Arkady 

I 

.089 

.015 

.022 

.0008 

Arkady 

I 

•097 

.060 

.051 

.0019 

€( 

2 

.056 

.016 

.015 

.0007 

U 

2 

.074' 

.055 

.042 

.0053 

a 

3 

.043 

.Oil 

.020 

.0008 

ii 

3 

.058 

•055 

.049 

.0053 

a 

4 

.040 

.015 

.023 

.0008 

u 

4 

•075 

.059 

.041 

.0041 

u 

5 

.056 

.014 

.017 

.0027 

a 

5 

.106 

.052 

•055 

.0036 

a 

6 

.027 

.009 

.017 

.0011 

u 

6 

.070 

•045 

.050 

.0052 

a 

7 

.050 

.019 

.018 

.0017 

a 

7 

,.067 

.059 

.039 

.0062 

u 

8 

.063 

.024 

.031 

.0019 

u 

8 

.075 

.077 

.050 

.0071 

9 

.077 

.020 

.023 

.0009 

u 

9 

.102 

.071 

.047 

.0037 

u 

10 

.085 

.009 

.0017 

u 

10 

.114 

.044 

.0087 

a 

II 

.068 

.015 

.021 

.0017 

a 

1 1 

.083 

.056 

.041 

.0062 

u 

12 

.050 

.020 

.024 

.0019 

(( 

[2 

.093 

.061 

.036 

.0069 

Average 

.059 

.016 

.020 

.0014 

Average 

.085 

.059 

.046 

.0051 

* Bread  ashed,  then  treated  with  HCl. 

**  Bread  treated  with  HCl.  direct  without  ashing. 
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Table  IX. — Bromin  in  Breads. 


{Parts  of  Br.  per  100,000  parts  oj  air-dry  bread.) 
Non-Arkady.  Arkady. 


2 

. . . 0.25 
. . . 0.25 

1  

2  

. . 0.50 
. . 0.50 

3 

. . . 0.25 

3 

. . 0.50 

4 

. . . 0.25 

4 

. . .0.50 

5 

. ..  0.425 

5 

..  0.75 

6 

. ..  0.425 

6 

..  0.75 

7 

. . . 0.25 

7 

. . 0.50 

8 

. . . 0.30 

8 

..  0.625 

9 

. . . 0.25 

9 

. . 0.50 

10 

. . . 0.25 

10. 

. . 0.50 

II 

. . . 0.30 

II 

..  0.625 

12 

. . . 0.30 

12 

..  0.688 

Average 

...  0.29 

Average.  . . 

..  0.58 

On  the  following  pages  will  be  found  the  formulas  used,  the 
baking  record,  and  the  dry  matter  found  in  the  materials  and  the 
breads  of  each  test.  Test  8,  made  at  the  Thompson  Bakery, 
New  Haven,  has  been  omitted  throughout,  as  a mixing  of  the 
loaves  of  the  baked  bread  after  sampling,  in  this  test  gave  absurd 
and  impossible  results.  Similarly  the  results  of  test  ii  are  also 
omitted  as  during  the  shipment  of  the  breads  from  Indianapolis, 
the  package  became  broken  and  possibly  some  bread  was  lost. 


Table  X. — Baking  Formulas. 


Material. 

Tests  1-2. 

Tests  3-7. 

Test  9. 

Test  10. 

Tests  11-12. 

>. 

•o 

d 

< 

>. 

T) 

S3 

C<J 

.i<) 

IH 

< 

S3 

S3 

ca 

< 

S3 

1 

g 1- 
1^ 

S3 

rt 

c 

S3 

. 

5 I- 

S3 

OS 

tH 

c 

Flour 

Water 

Sugar 

Salt 

Cotton  seed  oil 

Lard 

Condensed  skimmed  milk.  . . . 

Skimmed  milk 

Yeast 

Arkady 

Roloco 

lbs. 

425* 

240 

II 

7 

10 

11 

5 

lbs. 

419* 

240 

Ii 

10 

II 

2| 

2i 

lbs. 

215* 

120 

5^ 

3^ 

5 

2h 

lbs. 

212* 

120 

4i 

35 

5 

5^ 

T 1 

A 4 

2tV 

lbs. 

218* 

93 

5 

4 

4 

32 

2 

lbs. 

218* 

94^ 

4 

35 

4 

32 

I 

I 

lbs. 

50* 

26 

7 

8 

7 

8 

1 

2 

lbs. 

49* 

26 

3 

4 

3 

4 

1 

4 

lbs. 

208* 

II5 

/y  8 1 

2tUo 

10 

3 

's’ 

lbs. 

208* 

II8 

2xiv 

10 

4 

7 

* Dusting  flour  was  added  in  each  test  as  follows: 

Non-Arkady:  i,  3.75  lbs.,  2,  2.5  lbs.,  3,  1.75  lbs.,  4,  3.25  lbs.,  5,  1.75 

lbs.,  6,  2.25  lbs.,  7,  2.25  lbs.,  9,  3 lbs.,  10,  0.5  lb.,  ii,  2.25  lbs.,  12,  2.81  lbs. 

Arkady:  i,  5.5  lbs.,  2,  4.25  lbs.,  3,  2.75  lbs.,  4,  2.25  lbs.,  5,  2.5  lbs. 

6,  2.5  lbs.,  7.  2.75  lbs.,  9,  3.5  lbs.,  10,  0.5  lb.,  ii,  2.25  lbs.,  12,  2.38  lbs. 
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Baking  Formulas. 

No  attempt  was  made  to  dictate  the  baking  formula  used, 
this  representing  in  all  cases  for  the  Non- Arkady  bread  the  regular 
formula  used  at  the  bakery  where  the  test  was  being  conducted. 
Accordingly  we  have  formulas  representing  the  practice  in  a large 
wholesale  bakery,  in  two  smaller  high-class  bakeries  and  in  a 
Government  barracks  bakery.  In  every  case  modifications  of 
the  regular  formula  were  made  necessary  in  the  Arkady  dough 
because  of  the  use  of  that  ingredient.  The  following  decreased 
amounts  were  used  in  the  Arkady  doughs : 

Tests  1-2.  6 lbs.  flour,  2 lbs.  sugar,  0.5  lb.  salt,  2.5  lbs.  yeast. 

Tests  3-7.  3 lbs.  flour,  i lb.  sugar,  0.25  lb.  salt,  1.25  lb.  yeast. 

Test  9.  I lb.  sugar,  0.25  lb.  salt,  i lb.  yeast. 

Test  10.  I lb.  flour,  0.125  lb.  sugar,  0.125  lb.  salt,  0.25  lb.  yeast. 

Tests  11-12.  I lb.  Roloco,  0.25  lb.  salt,  1.5  lbs.  yeast. 

Loss  of  Dry  Matter  in  Baking  Bread. 

Table  XI  shows  the  amounts  of  dry  matter  introduced  into  the 
doughs  by  the  ingredients  used  and  the  actual  amounts  recovered 
in  the  baked  breads. 

The  results  in  Table  XI  may  be  summarized  as  follows: 


1 

2 

3 

4 

5 

6 

7 

9 

10 

12 

Average 


Losses  of  Dry  Matter. 

Pounds.  Per  cent. 

Less  percentage 

Non- 

Arkady. 

Arkady. 

Non- 

Arkady. 

Arkady. 

loss  shown  by 
Arkady  breads 

21 . 006 

13-155 

5-12 

3-25 

1.87 

15-474 

5-253 

3-79 

1-30 

2.49 

6.947 

4-233 

3-36 

2.07 

I . 29 

6.231 

3-456 

3-00 

1.70 

1.30 

4.962 

2.353 

2.41 

1 . 16 

1.25 

5-i8i 

3-881 

2.51 

1. 91 

0.60 

5.702 

I .080 

2.75 

0.53 

2 . 22 

6.994 

2 . 698 

3-34 

1.29, 

2.05 

1.340 

0.675 

2.93 

I-51 

1.42 

6.089 

2.998 

3-01 

1-49 

1-52 

3.22 

1.62 

1.60 

In  every  test  the  Non- Arkady  breads  showed  the  greater  loss 
in  dry  matter.  This  ranged  from  1.340  to  21.006  lbs. ; the  Arkady 
breads  showed  losses  of  from  0.675  “to  13.155  lbs.;  in  both  cases 
the  losses  varying  to  a considerable  extent  with  the  amount  of 
flour  used.  The  percentage  loss  of  dry  matter  in  the  Non-Arkady 


Baking  Record. 
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Baking  Record. 

The  baking  record  is  given  herewith  in  full,  but  the  details 
will  not  be  discussed  here. 
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breads  ranged  from  2.41  to  5.12  and  in  the  Arkady  breads  from 
0.53  to  3.25.  Although  there  are  considerable  variations  in  the 
decreased  losses  of  dry  matter  where  Arkady  was  used,  it  is  a 
striking  fact  that  in  every  test  the  Arkady  bread  showed  a lower 
loss,  ranging  from  0.60  to  2.49,  average,  1.60  per  cent. 

In  the  first  two  tests  the  loaves  of  bread  after  baking  were 
weighed  on  a Fairbanks  scale.  Although  the  accuracy  of  this 
scale  and  its  weights  were  tested  at  the  time  of  our  test,  it  was 
realized  later  that  an  error  might  have  been  introduced,  the  scale 
not  being  sensitive  to  less  than  one-quarter  of  a pound.  Any 
such  error  in  weighing  would  probably  be  compensative  and 
would  have  no  serious  effect  on  the  results  where  losses  as  high 
as  from  5 to  20  lbs.  were  shown.  In  the  subsequent  tests  all  the 
baked  breads  were  weighed  on  a torsion  balance  sensitive  to  one 
gram.  The  uniformity  of  the  results  of  all  the  tests  indicates 
that  the  scale  used  in  no  way  vitiated  the  conclusions  from  the 
first  two  tests. 

The  effect  of  the  use  of  Arkady  in  conserving  the  dry  matter 
of  the  dough  is  shown  in  the  following  summary  where  it  is 
seen  that  not  only  does  Arkady  uniformly  decrease  the  losses  in 
dry  matter  attendant  upon  fermentation,  but  that  an  actual 
saving  of  original  ingredients  is  also  secured  without  in  any  way 
decreasing  the  food  value  of  the  bread  (as  will  be  shown  on  a 
later  page) . 


Saving  in  Dough  Ingredients. 


Test. 

Arkady 

used. 

Flour. 

Sugar. 

Salt. 

Yeast. 

Roloco. 

Total. 

Net  saving 
in 

ingredients. 

Saving  in 
dry  matter 
of  dough. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

I 

2.125 

4-25 

2.00 

0.50 

2.50 

9-25 

7.125 

7.85 

2 

2.125 

4-25 

2.00 

0.50 

2.50 

925 

7.125 

10.22 

3 

1.063 

2.00 

I .00 

0.25 

1-25 

4-50 

3.437 

2.71 

4 

1.063 

4.00 

I .00 

0.25 

1-25 

6.50 

5.437 

2.78 

5 

1.063 

2.25 

I .00 

0.25 

1-25 

4-75 

3.687 

2.61 

6 

1.063 

2.75 

I .00 

0.25 

1-25 

5.25 

4.187 

1.30 

7 

1.063 

2.50 

I .00 

0.25 

1-25 

5.00 

3-937 

4.62 

9 

I . 000 

0.50 

I .00 

0.25 

1 .00 

1.75 

0.750 

4-30 

10 

0.250 

1 . 00 

0.125 

0.125 

0.25 

1.50 

1.25 

0.67 

12 

1.063 

0.43 

0.25 

1.50 

I .00 

3-18 

2 . 1 17 

3 09 

Totals 

11.878 

22.93 

10.125 

2.875 

14.00 

I .00 

50.93 

39.052 

40.15 
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In  other  words  in  making  2,414  loaves  of  bread  weighing  3,505 
lbs.;  the  use  of  11.878  lbs.  of  Arkady  allowed  the  saving  of  22.93 
lbs.  of  flour,  10.125  lbs.  of  sugar,  2.875  lbs.  of.  salt,  14.00  lbs.  of 
yeast  and  i.oo  lb.  of.Roloco  malt  extract,  or  ajtotal  net  saving  in 
raw  materials  of  39.052  lbs.  At  the  same  time  40.15  lbs.  of  the 
dry  matter  of  the  dough  was  saved  from  unnecessary  destruction 
by  the  yeast  ferments.  Calculating  these  results  to  the  basis 
of  1,000  1.5  lb.  loaves  of  bread,  the  saving  in  ingredients  following 
the  use  of  Arkady  were  as  follows : 


Saved. 

9.50  lbs.  flour 

4.19  “ sugar 

1. 19  “ salt 
5.80  “ yeast 
0.41  “ Roloco 


Used  in  Addition. 

4.92  lbs.  Arkady  = 

1.23  “ calcium  sulphate 
0.48  “ ammonium  chlorid 
o.oi  “ potassium  bromate 
1.23  “ sodium  chlorid  (salt) 
1.97  “ flour 


In  addition  to  the  above,  16.63  lbs.  of  the  dry  matter  of  the 
dough  was  saved  per  thousand  1.5  lb.  loaves.  When  one  considers 
the  millions  of  loaves  of  bread  made  annually  such  a conservation 
as  is  shown  by  these  tests  is  well  worthy  of  careful  attention. 
Other  questions,  however,  arise  in  this  connection,  viz.:  is  this 
conservation  effected  at  a sacrifice  of  quality  in  the  bread,  and 
does  the  use  of  Arkady  introduce  into  the  bread  any  objectionable 
ingredients?  These  questions  will  now  be  discussed. 


Composition  of  the  Breads. 

The  criticism  has  been  made  that  the  use  of  Arkady  enables 
the  baker  to  use  a lower  grade  of  flour,  and  that  in  reality  the  main 
role  played  by  its  mineral  salts,  particularly  the  potassium  bro- 
mate, is  that  of  bleaching  agents.  The  results  of  certain  baking 
experiments  submitted  to  us  throw  light  on  this  point,  and  indi- 
cate quite  clearly  that  the  potassiiun  bromate  improves  the  baking 
qualities  of  flours  in  general.  Three  flours  were  tested,  a high 
patent  hard  spring  wheat  flour,  a low  grade  clear  hard  spring 
wheat  flour,  and  a high  patent  soft  winter  wheat.  The  experi- 
ments showed  that,  while  the  bromate  was  effective  for  all  the 
flours,  the  higher  the  grade  of  the  flour  used  the  greater  was  its 
effect.  A loaf  of  finer  texture  and  color  followed  the  use  of 
bromate,  but  such  a result  obviously  is  one  of  the  main  purposes 
of  leavening  bread.  Ammonium  chlorid  gave  similar  results; 
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that  is,  the  effect  of  that  salt  was  less  when  low  grade  flours 
(containing  a relatively  high  ash)  were  used  than  when  the  flour 
was  a high  patent,  indicating  that  the  ash  ingredients  of  the 
lower  grade  flours  provided  sufficient  mineral  food  for  the  yeast, 
and  that  the  use  of  Arkady  with  a flour  of  this  class  was  not 
advantageous. 

The  experiments  quoted  above  also  showed  that  the  fineness  of 
texture  and  the  color  of  the  crumb  depended  to  a considerable 
extent  on  the  amount  of  yeast  used.  While  the  bread  made  with 
Arcady  was  better  in  texture,  color  and  general  appearance  than 
one  made  with  the  same  amount  of  yeast  but  without  Arkady, 
it  was  not  of  as  good  appearance  or  of  as  great  volume  as  one 
where  double  the  amount  of  yeast  was  used  without  Arkady.  In 
other  words  the  yeast  itself  appeared  to  have  what  might  be 
considered  a decided  bleaching  effect. 

The  quality  of  the  breads  obtained  from  the  different  doughs 
is  clearly  shov/n  in  Table  VII.  It  has  been  claimed  that  Arkady 
increases  the  water-holding  power  of  the  dough  and  that  a more 
moist  bread  results,  in  other  words  that  its  use  permits  the  baker 
to  market  excess  water  as  bread.  Our  tests  show  the  contrary 
to  be  the  case.  Omitting  test  8 for  reasons  already  given,  in  only 
two  of  the  ten  tests  did  the  Arkady  bread  contain  more  moisture 
than  the  other.  The  average  moisture  content  of  the  Non- 
Arkady  breads  was  slightly  higher,  0.39  per  cent.,  than  in  those 
where  Arkady  was  used.  Not  only  did  the  Arkady  breads  contain 
less  water,  but  they  also  contained  slightly  more  of  each  of  the 
food  nutrients.  Moreover,  unpublished  experiments  of  Winslow 
and  Falk  of  the  Yale  Medical  School  show  that  this  slightly 
increased  food  value  was  not  secured  at  the  sacrifice  of  digestibility. 
Quoting  these  authorities:  “ If  the  results  of  this  experiment, 
taken  as  a whole,  indicate  any  effect  of  Arkady  salts  upon  the 
digestibility  of  bread,  the  effect  is  a favorable  rather  than  an 
inhibitory  one.  * * * We  may  safely  conclude  that  the 

digestibility  of  Arkady  bread  is  not  effected  by  the  yeast  food  used 
in  its  manufacture.” 

It  is  apparent,  therefore,  that  the  use  of  Arkady  does  not  increase 
the  moisture  content  of  the  bread,  that  it  slightly  increases  its 
food  value,  and  that  it  in  no  way  decreases  the  bread’s  digestibility. 
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The  Role  of  the  Mineral  Salts  in  Arkady. 

There  are,  however, Two  other  important  points  to  be  considered, 
namely,  what  is  the  fate  of  the  mineral  salts  in  the  bread,  and  what 
effect,  if  any,  do  they  have  on  its  wholesomeness. 

The  Arkady  process  was  developed  from  observ^ations  that 
breads  made  at  different  bakeries  by  the  same  process  and  using 
the  same  formulas  and  baking  ingredients  showed  marked  varia- 
tions in  flavor,  texture  and  qualit^L  Extensive  investigations 
pointed  to  the  different  waters  used  as  the  source  of  the  difference 
and  that  the  varying  amoimts  of  inorganic  salts  contained  in  the 
different  waters  were  the  determining  factor.  The  effect  of  the 
composition  of  the  waters  used  has  long  been  known  in  the  brew- 
ing industry,  the  superiority  of  the  waters  of  the  Trent  having 
given  Burton  ales  a recognized  high  place  among  such  products. 
Likewise  it  is  an  established  fact  tliat  yeast  needs  certain  mineral 
salts  for  its  proper  development  and  grovTh.  While  carbohy- 
drates and  nitrogenous  matters  are  of  course  needed  for  the 
yeast’s  grovTh,  the  mineral  salts  are  perhaps  even  more  necessary. 
Experiments  by  Kohman  and  Hoffman*  {*Jour.  Ind.  Eng.  Chem. 
1916,  8,  781-789;  do.  1917  9,  148-159),  who  developed  the  Arkady 
process,  have  shovn  that  small  amoimts  of  calcium  sulphate, 
ammonium  chlorid  and  a trace  of  potassium  bromate  gave  the 
most  satisfactory  results,  and  that  a combination  of  these  salts 
in  the  proper  proportions  worked  better  than  any  one  of  the 
salts  by  itself.  The  experiments  of  these  authorities  seem  to 
estabhsh  that  the  calcium  sulphate  stimulates  fermentation  and 
increases  the  gas  production,  that  the  ammonium  chlorid  is  used 
directly  as  a food  by  the  yeast  and  that  practically  none  is  foimd 
as  such  in  the  baked  bread,  and  that  the  potassium  bromate  has 
a marked  effect  in  maturing  the  gluten,  thereby  consendng  flour 
and  sugar  and  effecting  a considerable  saving  in  the  amoimt  of 
yeast  required.  Experiments  of  Winslow  and  Falk  show  that 
the  potassium  bromate,  in  the  dilutions  in  which  this  salt  is  intro- 
duced into  bread  by  the  Arkady  process,  has  a pronounced  effect 
in  accelerating  proteol^Tic  ferments,  an  action  similar  to  that 
obsen^ed  in  the  dough. 


Calcium  Sulphate. 

Lime  and  sulphates  were  determined  in  all  the  samples  of  bread  • 
As  was  to  be  expected,  in  every  instance,  the  Arkady  breads  con‘ 
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tained  slightly  more  of  these  two  mineral  ingredients.  The  Non- 
Arkady  bread  contained  on  the  average  0.020  and  the  Arkady 
0.046  per  cent,  lime  (CaO),  with  0.059  and  0.085  cent,  of 
sulphate  (as  SO3),  respectively.  (Direct  treatment  of  the  bread 
without  ashing  gave  much  lower  percentages  of  sulphate  in  all 
the  breads.)  In  other  words,  the  Non- Arkady  breads  contained 
on  the  average  0.079  the  Arkady  0.135  per  cent,  of  calcium 
sulphate.  The  amount  of  lime  even  in  the  Arkady  breads  is  still 
only  about  one-tenth  of  the  amount  recognized  as  necessary  in 
our  daily  diet.  Many  of  our  common  foods  are  deficient  in  lime, 
and  while  the  slightly  increased  content  of  lime  in  the  Arkady 
breads  probably  has  little  practical  significance,  its  effect,  if  any, 
would  be  beneficial  rather  than  injurious.  Forbes  has  told  us 
(address  Washington  Academy  of  Sciences,  July,  1916)  of  calcium 
that  ‘ ‘ Physiologically  it  is  the  great  mineral  stabilizer.  Practically, 
it  is  much  more  frequently  lacking  in  the  food  of  men  and  animals 
than  in  any  other  mineral  nutrient.”  The  claim  that  Arkady  is 
used  in  bread  for  the  purpose  of  a make-weight  is  obviously  false 
and  absurd. 

Ammonium  Chlorid. 

The  claim  is  made  by  the  manufactmer  that  the  ammonium 
chlorid  introduced  by  Arkady  is  completely  utilized  by  the  yeast 
and  that,  therefore,  no  increased  amount  should  appear  in  the 
bread.  Our  determination  of  this  salt  by  distillation  with  magnesia 
as  shown  in  Table  VIII,  indicate  that  while  most  of  the  added 
ammonium  chlorid  does  not  appear  as  such  in  the  finished  bread, 
still  the  Arkady  breads  contain  slightly  more  than  where  Arkady 
was  not  used,  the  average  percentage  being  0.0051  as  compared 
with  0.0014.  This  small  increase,  however,  is  entirely  without 
significance  and  can  have  no  possible  deleterious  effect  on  the 
wholesomeness  of  the  bread.  In  fact,  many  of  our  well-known 
foods  contain  ammonia  in  far  greater  amounts  than  does  Arkady 
bread,  for  instance,  AUenburys’  Milk  Food  0.0105,  Honor  Dry 
Milk  0.0178,  Mammala  0.0182,  Horlick’s  Mhlted  Milk  0.0185, 
Nestle’s  Food  0.0061,  Eskay’s  Food  0.0076,  Imperial  Granum 
0.0071,  Camembert  cheese  0.1239,  canned  lobster  0.0874,  ham 
0.0365,  buttermilk  0.0337,  Swiss  cheese  0.0090  and  American 
cheese  0.0056  per  cent.  (Hoffman  and  Kohman’s  results). 
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Potassium  Bromate. 

The  claim  is  made  that  the  potassitim  bromate  of  Arkady  is 
broken  up  by  the  fermentative  processes  of  the  yeast,  and  in  the 
baking  process  and  that  whatever  bromin  is  left  in  the  bread  is 
in  the  form  of  potassium  bromid.  Our  experiments,  not  entirely 
completed,  seem  to  sustain  this  claim.  The  amounts  of  bromin 
foimd  in  the  breads  were  extremely  small,  the  average  content  of 
the  Non- Arkady  bread  being  0.29  and  of  the  Arkady  bread  0.58 
part  of  bromin  per  100,000  parts  of  air-dry  bread.  Calculated  to 
the  basis  of  the  original  breads,  these  values  would  be  about  o.io 
and  0.20  part  per  100,000,  respectively.  Such  extremely  small 
amounts  of  bromin  as  bromid  would  be  without  physiologic^al 
effect.  Moreover  the  fact  has  been  recently  brought  out  that 
bromin  is  much  more  widely  distributed  in  nature  than  has 
usually  been  supposed,  and  that  many  of  our  common  foods 
contain  it  in  appreciable  amounts. 

We  have  determined  bromin  in  a number  of  foods,  by  the  same 
method  as  was  used  for  the  breads,  with  the  following  results: 


Parts  of  Bromin  per  100,000  parts  of  Air-dry  Substance' 


Table  salt 

. . . . 6.27 

Post  Tavern  Special.  . . . 

. 0.35 

Fresh  codfish 

3.00 

Gluten  Bread 

. 0.30 

Salted  codfish 

1.50 

Borden’s  Malted  Milk..  . 

. 0.25 

Celery 

....  0.75 

Brown  Rice 

. 0.25 

Parsnips 

....  0.75 

Corn  Meal 

. 0.25 

Haddock 

0.50 

Canned  Lima  Beans .... 

. 0.25 

Cabbage 

0.50 

Canned  Kidney  Beans . . 

0.25 

White  Potatoes 

. . . . 0.40 

Beets 

. 0.25 

Gluten  Biscuit 

o'.  35 

All  of  the  above  results  as  well  as  those  secured  in  the  breads, 
are  doubtless  slightly  low  owing  to  the  difficulties  of  the  method, 
but  the  results  are  at  least  comparative. 

2.  The  Losses  op  Food  Nutrients  in  the  Baking  of  Bread. 

In  bread-making  the  action  of  the  yeast  causes  a loss  of  carbo- 
hydrates, due  to  their  fermentation  and  the  formation  of  alcohol 
and  carbonic  acid  gas,  which  are  largely  lost  in  the  fermentation 
troughs  or  the  oven. 

The  claim  has  been  made  that  the  use  of  Arkady  not  only 
requires  less  yeast  but  also  that  because  of  this  smaller  amount  of 
yeast  and  because  of  the  nutrient  salts  contained  in  Arkady  less 
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Table  XII:  Losses  of  Food  Nutrients. 


tn 

<U 

H 

Kind  of  Dough. 

Total 
Weight  of 
Bread. 

Losses  of 

Water. 

Ash. 

Protein 
(N  X 5.7). 

Carbohy- 

drates. 

Fat. 

I 

Non- Arkady.  . 

618.75 

72.40 

0.79 

0.55 

17.71 

2.  II 

I 

Arkady 

618 . 50 

72.87 

0.47 

+ 1-95 

12.17 

3.12 

2 

Non- Arkady.  . 

616.75 

75.62 

0.24 

+ 0.97 

14-75 

2 .91 

2 

Arkady 

614-75 

78.81 

0.25 

+ 2 . 22 

8.30 

2 . 29 

3 

Non- Arkady.  . 

313-50 

38.09 

0.24 

1.85 

4.19 

0.88 

3 

Arkady 

313.00 

37-87 

0.36 

0.24 

3-16 

0.68 

4 

Non- Arkady.  . 

317-25 

36.56 

0.22 

0.04 

5-42 

0.75 

4 

Arkady 

309-50 

41.65 

0.44 

+ 0.73 

3.24 

0.73 

5 

Non-Arkady.  . 

315-50 

38.08 

+ 0.07 

0.65 

3.28 

I-3I 

5 

Arkady 

312.50 

40.00 

0. 18 

+ 0.38 

1 . 64 

I-I3 

6 

Non-Arkady.  . 

322.75 

31.14 

-f  0.  10 

0 . 34 

4-49 

0.89 

6 

Arkady 

317-50 

33-44 

0.21 

+0.24 

3-23 

0.67 

7 

Non- Arkady.  . 

311-75 

41-59 

0.27 

0. 16 

3-70 

1.79 

7: 

Arkady 

318.00 

36.03 

0.23 

+0.33 

•4-0.08 

1 .48 

9 

Non-Arkady.  . 

309-25 

44.75 

0.54 

0.62 

5-35 

0.49 

9 

Arkady 

321.25 

37.80 

0.51 

0.02 

1-33 

0.84 

10 

Non- Arkady.  . 

72.00 

5-22 

0.05 

0.30 

0.87 

0. 12 

10 

Arkady . . .... 

71.00 

5.64 

0.04 

0.06 

0.53 

0.04 

1 1 

Non- Arkady.  . 

303 . 00 

30.11 

0.21 

1 . 92 

16.40 

0.18 

1 1 

Arkady 

306.75 

35.80 

0.73 

0.90 

9. 18 

+0.04 

12 

Non-Arkady.  . 

307-50 

38.84 

0.07 

0.67 

5-30 

0.05 

12 

Arkady 

305-50 

44.82 

0.38 

0.24 

2.36 

0.02 

of  the  carbohydrates  of  the  flour  and  the  added  sugar  are  destroyed 
during  the  fermentation  process.  The  very  complete  analyses  we 
have  made  of  these  breads  prepared  under  carefully  controlled 
conditions  affords  an  opportimity  to  test  the  accuracy  of  these 
claims. 

We  determined  water,  ash,  protein,  fat  and  (by  difference) 
carbohydrates  in  all  the  ingredients  used  in  the  doughs  and  in 
the  breads  themselves.  Knowing  the  formulas  used  we  can 
determine  the  exact  amounts  of'  each  of  these  ingredients  intro- 
duced into  the  dough  and  the  amounts  recovered  in  the  bread. 

Table  XII  gives  the  net  losses  for  each  type  of  bread  sustained 
by  the  doughs  during  the  fermentation  and  baking  periods. 
While  some  of  the  losses  are  so  small  that  they  might  be  accounted 
for  by  experimental  error,  certain  facts  stand  out  very  clearly. 
The  study  of  the  losses  of  dry  matter  reported  on  an  earlier  page 
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Table  XIII:  Summary  of  Losses  of  Food  Nutrients. 


Losses  in  total  bake. 

Losses  per  loo  pounds  of  Bread. 

Test. 

Kind  of 
Dough. 

Average  tot 
weight  of 
bread. 

Water. 

05 

<J 

Protein 

(Nxs.7). 

Carbohy- 

drates. 

Water. 

(/> 

< 

Protein 

(Nxs.7). 

Carbohy-  - 
drates. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

1-2 

Non-Arkady 

617-75 

74.01 

0.52 

+ 0.21 

16.23 

2-51 

11.98 

0.08 

+ 0.03 

2.63 

0.41 

1-2 

Arkady. . . . 

616.63 

75-84 

0.36 

+ 2.09 

10.24 

2.71 

12 . 14 

0.06 

+ 0.34 

1.66 

0.44 

3-9. 

Non-Arkady 

II,  12 

312.94 

37-40 

0.17 

0.78 

6.02 

0.79 

11.96 

0.05 

0.25 

1.92 

0.25 

3-9. 

II,  12 

Arkady. . . . 

313.00 

38.43 

0.38 

+ 0.04 

3-01 

0.69 

12.28 

0. 12 

+ 0.01 

0.96 

0.22 

10 

Non-Arkady 

72.00 

5-22 

0.05 

0.30 

0.87 

0. 12 

7-25 

0.07 

0.42 

1 .21 

0.17 

10 

Ave.« 

Ave. 

Arkady. . . . 
Non- Arkady 
Arkady. . . . 

71.00 

5-64 

0.04 

0.06 

0.53 

0.04 

7-94 

10.40 

10.79 

0.06 

0.07 

0.08 

0.08 
0.21 
+ 0.09 

0.75 

1.92 
1 . 12 

0.06 

0.28 

0.24 

showed  that  the  losses  in  the  Arkady  breads  were  uniformly  less 
than  in  the  Non- Arkady  breads.  That  these  losses,  regardless  of 
whether  or  not  Arkady  was  used,  fell  chiefly  on  the  carbohydrates 
Table  XII  shows  very  clearly.  There  were  slight  losses  of  ash  and 
fat,  but  the  main  loss  was  in  carbohydrates.  In  seven  of  the 
twenty-two  tests,  however,  there  was  an  actual  gain  in  protein 
and  in  only  two  tests  was  there  a decided  loss.  That  all  but  one 
of  these  protein  gains  were  shown  by  Arkady  breads  and  that 
the  two  decided  pretein  losses  were  shown  by  Non- Arkady  breads 
is  at  least  suggestive.  Although  in  each  Non- Arkady  dough  there 
was  twice  as  much  yeast  used  as  in  the  corresponding  Arkady 
dough,  it  would  appear  that  the  smaller  amount  of  yeast  in  the 
presence  of  the  Arkady  mineral  salts  was  actually  able  to  con- 
struct protein  from  the  ammonia  of  the  ammonium  chlorid  in  an 
amoimt  more  than  sufflcient  to  compensate  for  any  losses  sus- 
tained by  the  protein  of  the  flour  during  the  manufacturing 
process. 

Table  XIII  shows  the  losses  on  a more  comparable  basis.  Our 
doughs,  based  on  weight  of  ingredients,  fall  into  three  well-deflned 
classes,  yielding  either  600,  300  or  72  lbs.  of  bread.  Calculated 
to  the  basis  of  losses  per  100  lbs.  of  bread  we  find  both  kinds  of 
dough  lost  about  the  same  amounts  of  ash  and  fat,  and  that  the 
Arkady  dough  lost  0.39  lb.  more  water,  with  0.30  lb.  less  loss  of 
protein  and  0.80  lb.  less  loss  of  carbohydrates.  It  would  appear, 
therefore,  that  in  these  tests  the  use  of  Arkady  requires  not  only 
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half  the  normal  amount  of  yeast,  but  that  by  using  this  smaller 
amount  of  yeast  less  carbohydrates  were  destroyed,  and  that  the 
presence  of  the  Arkady  salts,  more  particularly  ammonium  chlorid, 
stimulated  yeast  production  with  an  actual  increase  of  protein 
in  appreciable  amounts.  Moreover,  as  has  been  shown  on  a earlier 
page,  this  saving  of  food  ingredients  was  secured  without  any 
sacrifice  in  the  quality  or  nutritive  value  of  the  bread. 

3.  The  Determination  of  Fat  in  Bread. 

It  has  been  frequently  suggested  that  the  official  method  used 
for  determining  fat  in  cattle  feeds  by  means  of  ether  extraction 
does  not  remove  all  the  fat  from  bread  or  other  baked  products. 
The  following  method  has  been  suggested  by  the  Bureau  of  Chem- 
istry to  obviate  this  difficulty : 

Method:  Treat  5 gms.  of  material  in  a loosely  stoppered  200  cc 

Erlenmeyer  flask  with  a mixture  of  10  cc  alcohol  (95%),  2 cc  concentrated 
ammonia  and  3 cc  of  water,  heating  2 minutes  at  the  boiling  point.  Cool, 
add  three  successive  portions  of  25  cc  of  ethyl  ether,  mixing  thoroughly, 
and  tamping  the  material  each  time  with  a glass  rod  flattened  at  the  end, 
pouring  off  the  extracts  into  a 200  cc  beaker.  The  combined  ether  ex- 
tracts are  evaporated  to  dryness  on  the  steam  bath.  The  crude  fat  is 
extracted  by  washing  out  with  several  portions  of  anhydrous  ether  or 
preferably  petroleum  ether,  collected  in  a tared  flask,  evaporating  and 
drying  for  periods  of  30  minutes  at  100°  C.  until  constant  weight  is 
obtained. 

Table  XIV:  Percentage  Amount  of  Fat  in  Bread. 


Official 

Modified 

Official 

Modified 

Official 

Modified 

method. 

method. 

method. 

method. 

method. 

method. 

0.51 

2.01 

0.56 

.2.30 

0.73 

1-75 

0.70 

2.18 

0.68 

2.35 

0.64 

1 . 80 

0.68 

2.15 

0,62 

2.13 

0.70 

I. 81 

0.63 

2.05 

0.61 

2.20 

0.70 

1.83 

0.65 

2 . 28 

0.17 

0.93  Ave. 

0.59 

1.95 

0.69 

2.34 

0.21 

1.03 

In  sixteen  of  the  samples  of  bread  we  determined  fat  both  by 
the  official  method  and  the  one  outlined  above.  The  results 
show  conclusively  the  inapplicability  of  the  official  method  to 
such  products  as  bread,  and  indicate  that  practically  all  of  the 
published  analyses  of  bread  are  inaccurate  as  regards  the  amount 
of  fat  present.  The  average  result  secured  by  the  official  method 
was  0.59  per  cent,  and  that  by  the  Bureau  method  1.95  per  cent.. 
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Samples  in  Closet. 


A 

B 

c 

D 

First. 

Last. 

Loss. 

First. 

Last. 

Loss. 

First.  1 

1 Last. 

Loss. 

First.  1 

Last.  1 

Loss. 

oz. 

oz. 

oz. 

oz. 

oz. 

oz. 

oz. 

oz. 

oz. 

oz. 

oz. 

oz. 

19 

19 

19- 

05 

0. 

14 

15- 

52 

15. 

49 

0. 

03 

26. 

17 

25 

■71 

0, 

,46 

16. 

,90 

16 

•75 

0. 

15 

19 

.29 

19- 

22 

0. 

07 

16. 

08 

16, 

,01 

0, 

.07 

25- 

,22 

25 

.08 

0, 

• 14 

16. 

,90 

16 

.86 

0. 

04 

19 

,01 

18. 

94 

0. 

07 

15- 

65 

15 

■52 

0, 

, 1 1 

24, 

■34 

24 

.00 

0, 

■34 

16, 

■23 

16 

. 12 

0. 

II 

19 

.19 

18. 

98 

0, 

,21 

16, 

05 

15 

.87 

0, 

.18 

24, 

,06 

23 

.70 

0, 

■36 

16, 

, 12 

16 

•05 

0. 

07 

19 

. 26 

19- 

22 

0. 

,04 

17- 

, 1 1 

17 

.04 

0, 

.07 

25 

. 26 

25 

.01 

0, 

■25 

16, 

. 16 

16 

■19 

+0. 

03 

19 

.61 

19- 

44 

0, 

17 

16, 

,72 

16 

•51 

0, 

.21 

24 

•73 

24 

.41 

0, 

.32 

16, 

,61 

16 

• 51 

0. 

10 

19 

• 51 

19- 

40 

0, 

, 1 1 

16, 

51 

16 

.40 

0, 

, II 

25 

■33 

25 

.01 

0, 

.32 

17 

.14 

17 

.00 

0. 

14 

18, 

.84 

18. 

77 

0, 

07 

15 

.77 

15 

•63 

0, 

.14 

24, 

.13 

24 

.00 

0 

.13 

16, 

■58 

16 

.51 

0. 

07 

19 

.33 

19- 

26 

0, 

07 

15. 

.77 

15 

•52 

0 

•25 

24 

.62 

24 

.30 

0 

■32 

16, 

■97 

16 

.86 

0. 

II 

Ave.  19, 

25 

19. 

14 

0 

,11 

16, 

13 

16 

.00 

0 

.13 

24, 

,87 

24 

.58 

0 

,29 

16, 

62 

16 

.54 

0. 

08 

Samples  on  Shelf. 


20.21 

20.04 

0.17 

16.01 

15.77 

0.24 

24.76 

24.44 

0.32 

16.61 

16.44 

0.17 

19-33 

19.19 

0. 14 

16.54 

16.33 

0.21 

24-51 

24.23 

0.28 

17.28 

17.07 

0.21 

18.94 

18.77 

0.17 

16.26 

16. 12 

0. 14 

24.41 

24.09 

0.32 

17.00 

16.86 

0. 14 

Ave.  19.49 
Ave.  of 

19.33 

0.16 

16.27 

16.07 

0.20 

24.56 

24.25 

0.31 

16.96 

16.79 

0.17 

all  19 . 31 

16.17 

24.79 

16.71 

4.  Experiments  on  Weights  and  Losses  in  Weight  of  Bread. 

The  bakeries  of  S.  S.  Thompson  and  the  L.  L.  Gilbert  Baking 
Corporation  were  visited  on  May  28  and  samples  of  bread  taken. 
In  all  cases  the  bread  was  wrapped  and  was  slightly  warm ; with 
the  Thompson  samples  the  time  since  baking  was  hrs.  with 
the  Gilbert  samples  f hr.  The  bread  was  weighed  at  the  bakery, 
then  taken  to  the  laboratory,  nine  loaves  of  each  series  were 
piled  three  by  three  in  a glass-front  closet,  each  pile  being  kept 
separate  from  the  others.  The  other  three  loaves  of  each  sample 
were  placed  on  an  open  shelf  in  the  laboratory,  each  loaf  being 
separated  from  its  fellows.  The  bread  was.  reweighed  at  9 A M. 
on  May  29,  May  30,  May  31  and  June  i,  or  at  intervals  of  16, 
40,  64  and  88  hrs.  Inasmuch  as  the  losses  in  weight  were  very 
trivial,  the  following  tabulations  give  only  the,  initial  weight  at 
the  bakery  and- the  final  weight. 

The  breads  were  as  follows : 

A.  S.  S.  Thompson  Co.  Health  Bread.  Claimed  18  oz.,  price 
10  cts. 

B.  S.  S.  Thompson  Co.  Better-Yet  Bread.  Claimed  9 oz.  or 
more,  price  10  cts. 
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C.  L.  L.  Gilbert  Baking  Corp.  Holsum  Bread.  No  weight 
claimed, -price  15  cts. 

D.  L.  L.  Gilbert  Baking  Corp.  Butter-Krust.  Claimed  14  oz., 
price  10  cts. 

The  experiment  has  three  aspects : 

1 . Losses  in  weight  before  consumption. 

2.  Variations  in  weight  of  the  loaves. 

3.  Ability  of  baker  to  meet  reasonably  any  claimed  weight. 

1.  Losses  in  Weight  before  Consumption. 

The  losses  in  weight  after  88  hours  were  as  follows: 

In  Closet. 

A.  0.04  to  o. 21,  ave.  o.  II  oz. 

B.  0.03  to  o. 25,  ave.  o.  13  “ 

C.  o.  13  to  0.46,  ave.  o. 29  “ 

D.  4-0.03  to  o.  15,  ave.  0.08 

On  Shelf. 

A.  o.  14  to  o.  17,  ave.  o.  16  oz. 

B.  o.  14  to  o. 24,  ave.  o. 20  “ 

C.  o. 28  to  0.32,  ave.  0.31  “ 

D.  o.  14  to  o. 21,  ave.  o.  17  “ 

Even  after  a period  of  nearly  four  days  the  losses  in  weight  were 
in  general  trivial,  the  larger  loaves,  C,  showing  somewhat  larger 
losses.  Likewise  the  samples  kept  on  the  open  shelves  lost  some- 
what more  than  those  kept  in  the  closet.  There  were  practically 
no  losses  in  the  wrapped  loaves  up  to  40  hoiu*s.  The  first  two  days 
of  the  experiment  were  rainy  or  cloudy,  the  last  two  bright  and 
clear. 

The  temperatirre  in  the  room  in  which  the  loaves  were  kept 
showed  the  following  variations  from  day  to  day: 

55  to  62°,  56  to  61°,  59.5  to  66°,  and  64  to  70°  Fahr. 

2.  Variations  in  Weight  of  the  Loaves. 

A.  From  18.84  to  20.21,  average  19.31  oz. 

7 varied  less  than  0.25  oz.  from  average 
1 1 varied  less  than  0.50  oz.  from  average 

I varied  more  than  0.50  oz.  from  average 
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B.  From  15.52  to  17.11,  average  16.17  oz. 

4 varied  less  than  0.25  oz.  from  average 

9 varied  less  than  o . 50  oz.  from  average 

3 varied  more  than  0.50  oz.  from  average 

C.  From  24.06  to  26.17,  average  24.79  oz. 

3 varied  less  than  0.25  oz.  from  average 

8 varied  less  than  0.50  oz.  from  average 

4 varied  more  than  o . 50  oz.  from  average 

D.  From  16.12  to  17.28,  average  16.71  oz. 

6 varied  less  than  0.25  oz.  from  average 

9 varied  less  than  0.50  oz.  from  average 

3 varied  more  than  0.50  oz.  from  average 

Summary.  20  varied  less  than  0.25  oz.  from  average 
37  varied  less  than  0.50  oz.  from  average 
II  varied  more  than  o.  50  oz.  from  average 

Judging  simply  from  the  variations  in  weight  above  or  below 
the  average  the  above  figures  show  that  the  bakers  have  difficulty 
in  scaling  their  loaves  to  a uniform  weight.  This  fact,  however, 
does  not  prevent  them  from  making  a claim  for  weight  which 
they  can  live  up  to  if  a little  more  tolerance  is  permitted  for  over- 
weight than  tmder- weight,  as  the  following  consideration  will 
show: 

3.  Ability  of  Baker  to  Meet  any  Claimed  Weight. 

The  present  tolerance  allowed  for  bread  is  0.50  oz.  on  what  was 
formerly  the  five-cent,  but  is  now  the  ten-cent  loaf. 

^►y-We  will  disregard  the  weights  actually  claimed,  as  for  C no 
claim  was  made,  and  in  the  other  cases  the  claim  is  too  much  below 
the  actual  weights  found.  Each  lot  consisted  of  twelve  loaves. 

A.  If  19  oz.  had  been  claimed  three  loaves  would  have  varied 
more  than  0.50  oz.  (-I-.051,  -|-o.6i  and  +1.21). 

B.  If  16  oz.  had  been  claimed  four  would  have  varied  more 
than  0.50  oz.  (-f-i.ii,  -f-0.72,  +0.51  and  -{-0.54). 

C.  If  24.5  oz.  had  been  claimed  four  would  have  varied  more 
than  0.50  oz.  (-}-i.67,  +0.72,  -|-o-76  and  -J-0.83). 

D.  If  16.5  oz.  had  been  claimed  two  would  have  varied  more 
than  0.50  oz.  (-I-0.64  and  -j-0.78). 

From  the  above  it  appears  that  the  baker  in  order  to  meet  his 
claim  with  certainty  must  provide  a considerable  overrun.  It  does 
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not  seem  fair,  therefore,  to  hold  him  as  strictly  accountable  for 
excessive  weight  as  for  a deficiency.  The  recommendation  is  made, 
therefore,  that  the  tolerance  for  bread  both  for  the  10  cent  and 
the  15  cent  loaves  should  be  not  more  than  0.50  oz.  below  or  more 
than  I oz.  above  the  claimed  weight.  Applying  these  tolerances, 
of  the  48  loaves  only  three  would  have  exceeded  the  suggested 
claim  by  more  than  i oz.  and  none  would  have  been  deficient  more 
than  0.50  oz. 


Test  of  Variations  in  Weight  of  Loaves. 


Certain  bakers  have  protested  against  the  tolerances  in  net 
weight  of  loaves  of  bread  recognized  by  our  regulations,  claiming 
that  unavoidably  large  variations  necessarily  followed  the  use  of 
machines  in  moulding  their  bread.  To  test  the  accuracy  of  this 
claim  we  weighed  a large  number  of  loaves  at  two  bakeries,  150 
loaves  in  the  one  case,  and  67  in  the  other.  The  bread  was 
barely  warm  at  the  time  of  weighing,  which  was  about  three- 
quarters  of  an  hour  after  removal  from  the  ovens.  It  is  un- 
necessary to  give  the  detailed  weighings,  but  the  following  is  a 
summary  of  our  results. 


Bakery  i. 

No.  of  loaves  weighed 

Lightest  loaf 

Heaviest  loaf 

Average  loaf 

I loaf  weighed 

30  loaves  weighed  from 

85  loaves  weighed  from 

34  loaves  weighed  from 


150 

15.4  oz. 

17. 1 oz. 

16.3  oz. 

15.4  oz. 

15.5 —  16.0  oz. 
16. 1 — 16.5  oz. 

16.6 —  17. 1 oz. 


With  a claim  of  16  oz.,  only  i loaf  would  have  been  more  than 
0.5  oz.  below  the  claim,  and  63  would  have  been  more  than  0.5  oz. 
above  the  claim;  none  would  have  been  more  than  i oz.  above 
the  claim.  The  tolerances  suggested  on  a previous  page  would 
have  amply  covered  the  unavoidable  variations  at  this  bakery. 


Bakery  2. 

No.  of  loaves  weighed 

Lightest  loaf 

Heaviest  loaf 

Average  loaf 

I loaf  weighed 

4 loaves  weighed  from 

9 loaves  weighed  from 

29  loaves  weighed  from 

24  loaves  weighed  from 


67 

15-7  oz. 

18.6  oz. 

17 . 4 oz. 

15.7  oz. 

16.  I — 16.5  oz. 

16.6 —  17.0  oz. 
17. 1— 17.5  oz. 

17.6 —  18.6  oz. 
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With  a claim  of  i6  oz.,  none  would  be  more  than  0.5  oz.  below 
the  claim,  62  would  be  more  than  0.5  oz.  above  the  claim,  and  53 
would  be  more  than  i oz.  above  the  claim. 

With  a claim  of  17  oz.,  4 would  be  more  than  0.5  oz.  below  the 
claim,  24  more  than  0.5  oz.  above  the  claim,  and  13  more  than 
I oz.  above  the  claim. 

It  is  apparent  that  the  first  bakery  is  much  more  accurate  in 
its  scaling  than  the  second.  No  set  of  tolerances,  which  are 
justifiable,  can  be  established  to  cover  careless  and  wasteful 
methods  of  manufacture.  The  second  bakery,  with  a claimed 
weight  of  16  oz.,  apparently  is  giving  the  consumer  much  more 
bread  than  the  latter  has  a right  to  expect  from  the  weight  guar- 
anteed. The  variations  shown  in  this  bakery  are  no  argument 
against  our  tolerances.  While  overweight  is  no  fraud  against  the 
consumer,  the  law  requires  a relatively  accurate  statement  of 
net  weight  on  the  wrapper,  and  wide  variations  from  this  weight, 
even  though  in  the  consmner’s  favor,  are  not  in  harmony  with  the 
spirit  of  the  net  weight  law.  As  before  suggested,  a tolerance  of 
0.50  oz.  below  and  i oz.  above  the  claimed  weight  seems  to  be 
ample  for  any  baker  who  is  willing  to  take  ordinary  precautions 
in  scaling  his  loaves. 


BREAKFAST  FOODS. 


Thirty  samples  were  analyzed,  the  results  of  the  analyses  having 
been  already  published  in  Bulletin  197  of  this  Station.  Below  will 
be  found  a list  of  the  brands,  together  with  their  claimed  and 
actual  net  weight  per  package,  and  their  cost. 


Brand. 

Albers  Wheat  Flakes  Mush 

Bestovotes 

Bran-eat  Biscuits,  Toasted 

Bufceco  Rolled  Oats 

Capitol  Health  Bran 

Cerag 

Cinnamon  Rusks  (Peterson) 

Fruit  Nut  Cereal 

Hecker’s  Cream  Hominy 

Hecker’s  Cream  Oatmeal 

Jersey  Corn  Flakes 

Keen  and  Robinson's  Granulated  Scotch  Oat- 
meal   


Cost  per 


Net  weight. 


package, 

Claimed. 

Found. 

cts. 

oz. 

oz. 

15 

24 

24.1 

15 

19.7 

15 

10 

II. 4 

10 

20 

21  . I 

15 

28 

24.1 

15 

10 

II  .2 

18 

14 

12.9 

15 

II 

II. 7 

18 

24 

23.8 

10 

20 

19.9 

10 

9 

10.8 

40 

32 

32.6 
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Cost  per  Net  weight, 
package.  Claimed.  Found. 


Brand. 

cts. 

oz. 

oz. 

Kellogg’s  Krumbles 

10 

II-5 

Malabar  Manoca  (Bennett,  Simpson  and  Co.). 

20 

16 

16.3 

McCann’s  Irish  Oat  Meal 

35 

32 

32.9 

Mother’s  Wheat  Hearts 

15 

29 

29.7 

Pillsbury’s  Vitos 

15 

28 

303 

Post  Tavern  Porridge 

18 

28 

319 

Purina  Sterilized  Bran  Zos 

15 

20 

21.2 

Purity  Brand  Rolled  Oats 

10 

20 

20.7 

Quaker  Brand  Corn  Puffs. 

9 

6 

7-3 

Quaker  (FS)  Farina 

10 

14-5 

14.9 

Quaker  Puffed  Wheat «. 

15 

4 

4-3 

Ralston  Wheat  Food 

22 

24 

24 . 6 

Robinson’s  Patent  Groats  (in  Powder) 

50 

16 

16.3 

Scott’s  Porage  Oats 

25 

32 

33-3 

Sea  Moss  Farine 

30 

4 

4.6 

Sunbeam  Pure  Food  Pearl  Hominy 

43 

74 

73-5 

- Washington  Corn  Crisps 

10 

10 

13-7 

Zim 

15 

9 

9.2 

The  only  two  brands  showing  any  material  shortage  in 

weight 

were  Capitol  Health  Bran  and  Peterson's  Cinnamon  Rusks,  which 
failed  to  satisfy  their  claims  by  3.9  and  i.i  oz. ; respectively. 

BROSIA  MEALS. 

% 

Brosia  Meals  are  made  by  steam-cooking  beans,  pease  or  lentils, 
freeing  them  from  the  hulls  and  then  grinding  into  meals.  They 
are  offered  as  substitutes  for  meat  and  from  the  standpoint  of 
protein  content  compare  favorably  with  that  food. 

Four  brands  of  this  product,  sold  by  the  Calumet  Tea  and  Coffee 
Co.,  Chicago,  were  analyzed: 

9464.  Lentil  Brosia  Meal,  Cost  25  cts.  per  lb. 

9465.  Pease  Brosia  Meal,  Scotch,  Cost  18  cts.  per  lb. 

9466.  Pease  Brosia  Meal,  Cost  15  cts.  per  lb. 

9467.  White  Bean  Brosia  Meal,  Cost  18  cts.  per  lb. 


9464 

9465 

9466 

9467 

Water 

7.86 

8.16 

7.16 

8.91 

Protein  (N  x 6.25) 

. ...  29.75 

27.00 

29.13 

24-56 

Fat 

1.32 

1.84 

2.63 

1.78 

Fiber 

2.44 

1.74 

7.63 

1-45 

Ash 

. . . . 2.80 

2.88 

3.01 

3.61 

Nitrogen-free  extract.  . . . 

. ...  55.83 

58.38 

50-44 

59-69 

Starch 

41.23 

41-85 

20.08 

35-66 

Calories  per  100  gms.  . . . 

....354 

358 

342 

353 
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The  manufacturer  tells  us  that  “ Diabetic  patients  will  find 
lentil  or  pease  or  bean  meal  bread  a happy  change  from  gluten 
bread.  Brosia  breads  contain  but  a small  amount  of  the  starch 
forbidden  to  such  sufferers.”  It  is  true  that  these  fom*  meals 
contain  much  less  starch  than  wheat  flour  and  even  many  so-called 
gluten  flours,  but  a satisfactory  bread  cannot  be  made  from  them 
alone,  the  manufacturer’s  formula  suggesting  a substitution  of  only 
one-fourth  the  usual  quantity  of  flour.  Breads  made  by  such  a 
formula  would  still  be  high  in  starch,  much  too  high  for  any 
diabetic  who  did  not  have  a very  high  starch  tolerance.  • 

• 

BUTTER. 

Of  the  14  samples  sent  by  the  Dairy  Commissioner,  ii  were 
genuine,  2 were  oleomargarine  and  i was  renovated  butter. 

CHOCOLATE  AND  COCOA. 

Five  samples  of  these  products  were  analyzed  and  will  be 
reported  in  a forth  coming  Bulletin  of  this  Station.  The  names, 
of  these  brands  are  given  below,  together  with  their  claimed 
and  actual  net  weight,  and  their  cost. 


Cost  i>er 

package,  Net  Weight. 


cts. 

Claimed.* 

Found. 

Alkethrepta 

Ghiradelli’s  Sweet  Ground  Chocolate  and 

25 

8 

8.5 

Cocoa 

25 

8 

8.2 

Hub  Milk  Chocolate  Sweetened 

48 

16 

16.2 

Cocoatina,  Anti-Dyspeptic  Cocoa 

45 

8 

8.1 

Michaelis’  Acorn-Cocoa 

50 

7-9 

A sample  of  cocoa  sent  by  the  Dairy  Commissioner  contained 
no  adulteration. 

CONDENSED  COFFEE. 

The  analysis  of  a sample  of  Borden's  Condensed  Cojffee  Eagle 
Brand  will  be  reported  shortly  in  a Bulletin.  The  net  weight 
of  the  sample  was  15.5  oz.,  and  the  cost  35  cents. 

COFFEE  SUBSTITUTES. 

Six  brands  were  tested  as  follows : 

7977.  Drinket,  Kellogg  Toasted  Com  Flake  Co.,  Battle  Creeks 
Mich.  Cost  22  cents  for  4 oz. 


COFFEE  SUBSTITUTES. 


I4I 

8112.  Old.  Grist  Mill,  a Substitute  for  Coffee,  Potter  and 
Wrightington,  Boston,  Mass.  “ A compound  of  whole  wheat, 
vegetables,  and  a small  amount  of  coffee  for  flavor.”  Cost  18 
cents  per  16.6  oz. 

9576.  Jaffee,  Beech-Nut  Packing  Co.,  Canajoharie,  N.  Y. ; 
Made  wholly  of  fruits  and  grains.  Contains  no  coffee,  caffeine 
or  other  stimulant.”  Cost  25  cents  per  20.5  oz. 

9574.  Postum  Cereal,  Postum  Cereal  Co.,  Battle  Creek,  Mich. 
Cost  25  cents  per  16.6  oz. 

. 9463.  Calumet  Cereal,  Calumet  Tea  and  Coffee  Co.,  Chicago, 
111. 

9462.  Barley  Cofee,  Whole,  Calumet  Tea  and  Coffee  Co., 
Chicago,  111. 


7977 

8112 

9576 

9574 

9463 

9462 

Water 

9.64 

9.91 

9. II 

9. II 

6.20 

Protein  (N  x 6.25) 

• 5 69 

1513 

II  .00 

12.38 

13.06 

10.81 

Fat . 

. 0.03 

3.87 

1.66 

3-30 

4-44 

2.73 

Fiber 

9.21 

9.80 

8.64 

6.64 

5-15 

Ash 

. 4.35 

3-'24 

3.91 

6.86 

3.69 

2.99 

Nitrogen-free  extract.  . . 

. 81.85 

58.91 

63.72 

59-71 

63.06 

72 . 12 

Starch 

* 

30.38 

16.40 

19.20 

37-97 

42.80 

Caffein 

0. 17 

none 

none 

0.08 

none 

* Not  determined. 


These  brands  were  free  from  coffee,  except  Nos.  8112  and  9463, 
which  contained  0.17  and  0.08  per  cent,  of  caffeine  respectively. 
These  amounts,  however,  are  practically  negligible,  being  only 
one-seventh  and  one-fifteenth  the  quantities  found  in  normal 
coffee. 

CREAM. 

A sample  sent  by  the  Dairy  Commissioner  contained  36  per 
■cent,  of  butter  fat. 

Seven  samples  of  cream  were  also  studied  as  a basis  for  identi- 
fying homogenized  creams,  five  being  straight  creams  and  the 
other  two  homogenized.  Microscopic  examination  alone  failed 
to  differentiate  these  with  accuracy.  The  variation  in  size  of 
the  fat  globules  in  our  experience  did  not  appear  to  be  as  marked 
.as  the  work  of  other  investigators  would  indicate. 

By  allowing  10  cc  of  the  cream,  diluted  to  100  cc  with  water, 
to  stand  12  hours  in  a cylinder,  the  homogenized  samples  were 
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differentiated  from  the.  others  very  strikingly  in  this  series  of 
tests.  How  reliable  the  method  is,  however,  can  be  judged  only 
by  further  trials. 

DIABETIC  FOODS. 

The  following  brands  were  analyzed: 

9710.  Ayos,  the  Improved  Soya  Bean  Flour,  Waukesha  Health 
Products  Co.,  Waukesha,  Wis. 

9483.  Lister's  Diabetic  Flour,  self  Rising  and  Strictly  Non-^ 
Carbohydrate,  Lister  Bros.,  New  York. 

9481.  Longuets  de  Lausanne,  Manuel  Freres. 

8768.  Genteel  Flour  (manufacturer  unknown). 

9482.  Cocoa  Factory  Residue. 

9761.  Spinach  Bread. 


9710  9483  9481  8768  9482  9761 

Water 8.75  11.62  10.78  11.41  8.46  

Ash 4.13  2.77  3.04  0.92  7.26  

Protein  (N  X 6.25) 41-44  67.38  14.19  17.13  14.44  

Fat 16.87  0-86  5.53  1.96  13.66  

Fiber 3.82  0.17  0.44  0.25  12.26  

Nitrogen-free  extract.  ..  . 24.99  17.20  66.02  68.33  43.92  

Starch 0.56  none  49.16  60.52  3.57  44.41 


Longuets  de  Lausanne  contain  altogether  too  much  starch  for 
a satisfactory  diabetic  food.  Genteel  Flour  is  a very  inferior 
gluten  flour.  The  other  samples  require  no  special  comment. 

Two  other  samples  sent  by  a diabetic  were  also  tested  for 
starch.  The  first  sample  was  rice  that  had  been  boiled  three 
times,  the  supernatant  water  being  discarded  each  time;  the 
second  was  oatmeal  porridge  which  had  been  washed  well,  squeezed 
twice  and  then  boiled.  The  rice  as  received  contained  83.78  per 
cent,  water  and  8.87  per  cent,  of  starch;  the  oatmeal  82.83  3”^^ 
3.40  per  cent.,  respectively,  indicating  a starch  reduction  in  the 
former  of  about  34  per  cent.,  and  in  the  latter  of  about  70  per  cent. 

FLAVORING  EXTRACTS. 

Nine  samples  were  examined.  These  were  aU  of  the  Ariston 
Brand,  made  by  the  Calumet  Tea  and  Coffee  Co.,  Chicago,  111. 
The  analyses  indicate  that  the  extracts  are  of  excellent  quality. 
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Spec.  gr.  Alcohol  Oil 

Flavor.  @ iS-6®  C.  by  vol.  by  vol.  Color. 

Almond 0.8253  92.52  1.16  Normal 

Celery 0.8226  92.35  0.73  Normal 

Clove 0.8286  89.56  2.95  Normal 

Lemon ' 0.8444  83.17  5.40  Normal 

Orange 0.8424  87.45  4-9^  Normal 

Peppermint 0.8232  91.05  3.20  Normal 

Wintergreen 0-8339  88.87  2.94  Normal 


The  sample  of  ginger  extract  had  a spec.  grav.  of  0.8238,  and 
contained  89.50  per  cent,  of  alcohol  by  volume,  0.99  per  cent,  of 
solids,  0.93  per  cent,  of  solids  soluble  in  95  per  cent,  alcohol,  and 
0.09  per  cent,  of  solids  soluble  in  cold  water. 

The  sample  of  vanilla  extract  had  a spec.  grav.  of  0.9750  and 
contained  39.75  per  cent,  of  alcohol  by  volume,  and  0.20  per  cent, 
of  vanillin;  the  lead  number  was  0.57,  the  color  was  normal  and 
no  coumarin  was  present. 

PREPARED  FLOURS. 

Six  samples  of  this  class  of  food  were  examined,  as  follows: 

9588.  D.  and  C.  Self -Rising  Flour,  The  D.  and  C.  Co.,  New 
York.  “ Soft  winter  wheat  flour,  grape  cream  of  tartar,  phosphate, 
soda  and  salt.” 

9577.  Grandma's  Pancake  Flour  Mixture,  Hecker  Cereal  Co., 
New  York.  ” Rice,  wheat,  com  and  leavening  materials.” 

9573.  Presto  Self-Raising  Flour,  The  H-0  Co.,  Buffalo,  N.  Y. 
” Leavening  and  seasoning  agents  are  cream  of  tartar,  bicarbonate 
of  soda,  phosphate  and  salt.” 

9589.  Reliable  Self-Raising  Prepared  Flour,  Reliable  Flour 
Co.,  Boston,  Mass.  ” Wheat  flour,  grape  cream  of  tartar,  bicar- 
bonate of  soda  and  salt.” 

9572.  Swans  Down  Prepared  Cake  Flour,  Igleheart  Bros., 
Evansville,  Ind.  ” Not  Self  Rising.” 

9578.  Teco,  Self-Rising  Pancake  Flour,  The  Ekenberg  Co., 
Cortland,  N.  Y.  “A  mixture  of  wheat  and  com  flour  with  malted 
buttermilk,  salt,  soda  and  acid  phosphate.” 


9588  9577  9573  9589  9572  9578 

Water.  ...  r 12.60  11.56  12.50  12.02  12.66  11.37 

Protein  (N  X 6.25) 9.06  8.50  8.13  9.00  8.50  10.38 

Fat 0.91  0.91  0.90  0.68  0.82  1.73 

Fiber 0.17  0.27  0.13  0.13  0.13  0.50 
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9588 

9577 

9573 

9589 

9572 

9578 

Ash 

. 3-77 

4-56 

3.56 

3.53 

0.49 

7.21 

Nitrogen-free  extract.  . . 

• 73.49 

74.20 

74.78 

74.64 

77.40 

68.81 

Sodium  oxide 

. 1.63 

1.54 

1 . 29 

1.05 

0.13 

2.50 

Potassium  oxid 

0.21 

0.21 

0.36 

1 .00 

0. 16 

0.42 

Phosphoric  anhydrid . . . 

. 1.32 

1.50 

0.88 

0. 13 

0. 19 

2.29 

Sulphuric  anhydrid 

. 0.03 

0.04 

0. 10 

0.08 

0.0 1 

0.  II 

Chlorin 

0.93 

0.82 

0.45 

trace 

0.68 

Calcium  oxid 

0.44 

0.30 

trace 

trace 

0.75 

Tartrates 

(?) 

(?) 

none 

present 

none 

present  present 

none 

Weight  claimed,  oz 

. 18 

18 

20 

24 

36 

.16 

Weight  found,  oz 

. 18.2 

18.0 

19.2 

23.8 

43.5 

16.0 

Cost  per  package,  cts. . . 

. 14 

16 

15 

20 

45 

15 

Cost  per  lb.,  cts 

. 12.3 

14.2 

12.5 

13.5 

16.6 

15.0 

The  claims  made  for  these  flours  seem  to  be  substantiated  by 
our  analyses,  except  that  we  were  unable  to  detect  cream  of 
tartar  in  Nos.  9588  and  9573. 


FRUIT  JUICES. 

Five  brands  of  fruit  juices  were  examined  as  follows: 

9587.  Dole's  Pure  Hawaiian  Pineapple  Juice,  Hawaiian 
Pineapple  Products  Co.,  Honolulu,  Haw.  Cost  .lo  cents  per  4.8  fl. 
oz. 

9581.  Du  Belle  Grape  Juice,  Du  Belle  Grape  Juice  Co., 
Rochester,  N.  Y.  “About  2%  granulated  sugar.”  Cost  20 
cents  per  16  fl.  oz. 

9580.  Hay's  Five  Fruit,  H.  H.  Hay  Sons,  Portland  Me. 
“Strawberries,  raspberries,  pineapples,  oranges,  lemons.”  “i/io 
of  I per  cent,  sodium  benzoate,  artificially  colored.”  Cost 
40  cents  per  16.3  fl.  oz. 

5582.  Phez,  Pheasant  Brand  Loganberry  Juice,  with  Sugar, 
Pheasant  Fruit  Juice  Co.,  Salem,  Ore. 

9582.  Tim  Pine,  J.  Tim  Co.,  New  York.  ” Pineapple  juice 


with  sugar  added.” 

Cost  25  cents  per  15.8  fl.  oz. 

* 9587 

9581 

9580 

5582 

9582 

Alcohol  by  volume. . . 

0.36 

0.26 

0.15 

0.08 

0. 12 

Solids 

13.27 

17.87 

62.80 

34.13 

13.54 

Ash 

0.37 

0.38 

0.22 

0.52 

Sucrose 

0.16 

0.08 

1.62 

13-48 

3.32 

Invert  sugar 

12.95 

15.68 

59.76 

17.87 

9.65 

Saccharin 

none 

none 

none 

none 

* Sodium  benzoate  0.08%. 
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None  of  the  samples  contained  saccharine  or  salicylic  acid. 
95^0  contained  amaranth  color  and  0.08  per  cent,  of  sodium 
benzoate. 

HAMBURG  STEAK. 

Thirty-four  samples  sent  by  the  Dairy  Commissioner  were 
examined  for  preservatives.  None  contained  boric  acid,  and  five 
no  sulphurous  acid.  Fifteen  samples  contained  less  than  25  mgms. 
of  sulphurous  acid  per  kilogram,  while  13  contained  this  acid  in 
considerable  amount  as  follows : 

Sulphurous 
Acid  mgms. 

No.  per  kilo. 

11637  876.8 

11640  736.0 

11641  806.4 

11646  492.8 

11647  124.8 

11649  2422.4 

II7OI  761.6 

These  amounts  of  sulphurous  acid  are  very  excessive,  and 
indicate  a widespread  use  of  this  preservative  in  comminuted 
meats  that  is  not  without  danger  to  the  public  health. 

No.  11713  had  a decided  putrid  odor  when  received  by  us,  and 
was  totally  unfit  for  human  food. 

CORDIALS. 

Twenty-seven  samples  of  cordials,  brandies  and  liqueurs  have 
been  examined  and  the  results  are  given  in  Table  XV. 

Products  of  this  type  have  been  examined  in  this  laboratory  on 
previous  occasions,  notably  in  1901  and  1914,  and  their  substance 
and  quality  need  no  extended  discussion  at  this  time.  The  solid 
matter  in  them  consists  almost  wholly  of  cane  sugar  or  its  deriva- 
tive, invert  sugar,  or  mixtures  of  the  two  sugars.  Five  samples 
by  their  considerable  plus  polarization  at  87°  are  shown  to  contain 
glucose  or  starch  sugar.  The  coal-tar  colors  used  are  of  the  per- 
mitted group  except  in  one  case.  No.  8155,  which  contained  the 
unpermitted  color  magenta.  The  use  of  permitted  colors  does  not, 
however,  relieve  the  manufacturer  of  the  obligation  to  state  the 
fact  of  their  presence  when  used.  Delinquency  in  this  respect  is 
shown  in  a number  of  instances ; but  in  some  of  these  the  goods 


No. 

Sulphurous 
Acid  mgms. 
per  kilo. 

11704 

368 . 0 

11706 

1740.8 

1 1 707 

1875.2 

II710 

3513-6 

1 1712 

531-2 

II721 

1628.8 
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Table  XV — Analyses  of 


6 


cj 


8114 

8130 

8147 

8149 

8151 

8158 

8159 

8145 

8157 

8156 

8133 

8146 

8131 

8132 

8139 

8134 

8135 

8150 

8153 

8136 

8137 

8140 

8154 

8155 

8138 

8152 

8148 


Brand 


Price 

per 

bottle, 

cents 


Creme  de  Menthe  Glaciale.  P.  Gamier,  Enghien,  France 

American  Creme  de  Menthe.  M.  R.  Stern,  New  York 

Creme  de  Menthe,  in  bulk.  Johnson  Co.,^  New  Haven 

Creme  de  Menthe,  Liqueur  Superfine.  Edouard  Riviere 

Creme  de  Menthe  Cordial  Superior  Quality 

Creme  de  Menthe,  in  bulk 

Creme  de  Menthe.  Charles  Jacquien  et  Cie 

Old  Abbey  Cordialized  Apricot  Brandy.  California  Fruit  Prod.  Co., 

New  York 

Apricot  Cordial.  Johnson  Co.,^  New  Haven 

Wild  Cherry  Cordial.  Johnson  Co. ,2  New  Haven 

Gilbert’s  Grenadine  Cordial.  John  Gilbert  & Sons,  New  Haven 

Anisette  Cordial  Superior  Quality.  Hartford  Distillery  Co.,  Hartford.  . 

Creme  de  Cerises.  E.  Cusenier,  Paris 

Veritable  Cherry  Liqueur.  E.  Cusenier,  Paris 

Meggy-Lelke  Weichsel-Cherry  Liquor.  Schrank  Bela  es  Odon,  Eszter- 

gom,  Hungary 

Curacoa  Sec.  E.  Cusenier,  Paris 

Creme  de  Roses.  E.  Cusenier,  Paris 

Creme  de  Rose,  Superior  Quality.  French  & Italian  Imp.  Co.,  New  Haven 

Creme  de  Rose.  New  England  Cordial  and  Importing  Co 

Grande  Liqueur  Saint- Martial.  P.  Bardinet,  Bordeaux 

Kummel.  John  Gilbert  & Son,  New  Haven 

Bazilika  TJkor,  Schrank  Bela  es  Odon,  Esztergom,  Hungary 

Creme  de  Coffee  Cordial.  New  England  Cordial  & Importing  Co 

Creme  de  Violet.  New  England  Cordial  & Importing  Co 

Forbidden  Fruit  Liqueur.  Louis  Bustanoby,  New  York 

Imperial  Peach  Cordial.  Henry  H.  Shufeldt  & Co,,  Peoria,  111 

Monopol  Vodka.  Domestic  Product.  Russian  Monopol  Co.,  Brooklyn, 


25 

10 

20 

30 

25 

25 

25 

25 

35 

25 

20 

20 

52 

20 

20 

10 

20 

20 

20 

50 

20 

20 

50 

15 


N.  Y, 


15 


^ Napthol  Yellow  S and  Light  Green  S F Yellowish,  permitted  coal-tar  dyes. 

® Declared  alcohol  42%.  ® Declared  artificially  colored.  ^ Declared  alcohol  34% 
^“Polarization  @87°  = +14.4.  ^^Polarization  @ 87°  = +16.0. 

were  not  purchased  in  the  original  containers.  The  alcoholic 
distillates  in  all  cases  were  examined  for  the  presence  of  methyl 
(wood)  alcohol  but  none  was  detected.  Monopol  Vodka  is  a clear, 
colorless  liquid  possessing  the  odor  and  taste  of  raw  distilled  spirit, 
which  the  partial  analysis  indicates  it  to  be. 


■ INFANT  FOODS.  • 

Two  well-known  brands,  not  previously  examined  by  this 
Station,  were  analyzed. 


CORDIALS. 


147 


Cordials,  Brandies  and  Liqueurs. 


Volume  of 
contents,  fl.  ozs. 

Specific 
Gravity 
15.6  °C. 

Alcohol  by 
Volume  % 

Total 

Solids 

% 

Sucrose 

% 

Reducing  Sugar 
as  Invert  % 

Polai 

Direct 

°v 

rization 

Invert 

1 Temp.  °C.  1 

Color 

8.3 

I . 1410 

29.30 

41.21 

40.89 

+41  -7 

— 12.5 

20 

None 

6 ,6 

I . I I2I 

18.76 

31-85 

31  .60 

+ 31-8 

— 10.  I 

20 

N.Y.S&L.  G.SFY.i 

7-3 

I . 1 1 10 

23.86 

33-41 

19.00 

13.48 

+ 15-2 

— 10 .0 

20 

U U 

1 .9 

1.1056 

11.90 

28  .69 

23-34 

4.76 

+ 23-7 

—7-3 

20 

u u 6 

2-3 

I .0728 

20.15 

29-94 

Present 

+43-4 

+ 13.63 

19 

a a 

7-2 

I .0718 

26  .36 

25-73 

22  .70 

2.76 

+22  .3 

—7  -8 

20 

a a 

7 -9 

I .1679 

15  .66 

41  .22 

40-52 

+41  .0 

—12  .8 

20 

(i  a 6 

7 -6 

I . 1029 

28.88 

32.05 

14-33 

17.60 

+8.6 

—10.3 

21 

Natural 

7-3 

I . 0940 

17.88 

27.78 

26.98 

—7.0 

—7.0 

21 

a 

7-5 

I . 1088 

13.60 

29.44 

7.36 

20.00 

+ 1.6 

—8.1 

21 

a 

6.9 

1.3082 

4.76 

64. 16 

61 .92 

— 19.8 

— 19.8 

21 

Archil 

132 

1.0385 

24.32 

16.65 

15.33 

+ 15.2 

—5.1 

21 

None 

1.7 

I. 1555 

25.50' 

43.48 

31.63 

10.50 

+28.6 

—13.2 

21 

Natural 

1.5 

I .0617 

25.60 

21 . 12 

18.00 

—5.8 

— 6. 1 

21 

U 

3.2 

I . 0994 

28.60 

32.64 

30.72 

—8.6 

—8.6 

21 

(( 

I . I 

I. 0971 

38.70^ 

36.96 

35.79 

+37.1 

— 10.2 

21 

Unidentified® 

1.6 

1.1257 

32.257 

40.65 

39.30 

+39.4 

—12.5 

21 

Cudbear® 

2.5 

I .0680 

26.20 

24.20 

Present 

+30.0 

+7.78 

21 

Amaranth 

2.4 

I . 0704 

25.00 

24.41 

Present 

+31.8 

+9.0® 

21 

Amaranth® 

1.9 

1.0935 

41.00 

37.07 

27.39 

7.56 

+33.0 

—3.2 

21 

None 

1.6 

1.0823 

41.20 

35.36 

31.47 

3.25 

+34.0 

—7.6 

21 

None 

2.9 

I , 1068 

35.40 

36.72 

0.74 

35.72 

—9.2 

— 10.8 

21 

Natural 

2.3 

1.0832 

22.95 

26.34 

Present 

+34.8 

+ 12.0^° 

21 

Natural 

2.5 

I . 0694 

23.95 

24.71 

Present 

+32.6 

+9.6'' 

21 

Magenta® 

1.9 

1.0549 

37.20 

27.19 

12.26 

13.44 

+8.2 

—8.0 

21 

Unidentified.  Coal-tar 

2.4 

I .0766 

16.20 

22.98 

1.35 

20.28 

—6.6 

—8.4 

20 

Vegetable® 

3-7 

0.9463 

43.20 

None 

2 Statement:  Imported.  ® Polarization  @ 87°  = +19.2.  Declared  alcohol  26% 
® Polarization  @87°  = +13.6.  ® Polarization  @87°  = +15.2. 


5576.  Neave's  Food  for  Infants,  J.  R.  Neave  and  Co.,  Fording- 
bridge,  Eng.  Wholesale  price  30  cents  per  16  oz. 

5577.  Savory  and  Moore's  Food  for  Infants  and  Invalids, 
Savory  and  Moore,  London,  Eng.  Wholesale  price  27  cents  per 
10  oz. 


5576 

5577 

Water . . 

8.81 

6.28 

Ash 

0.60 

0.75 

Protein  (N  x 6.25) 

6.94 

11.75 
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5576 

5577 

Fat 

119 

1-4.5 

Fiber 

0.21 

0.12 

Nitrogen-free  extract 

82.25 

79-65 

Starch 

70.42 

69.19 

Neave’s  Food  is  essentially  a baked  flour,  while  the  Savory  and 
Moore  Food  is  composed  of  wheat  flour  and  malt.  Both  brands 
contain  very  large  percentages  of  starch.  Owing  to  the  diastatic 
ferment  present  most  of  the  starch  in  Savory  and  Moore's  Food,  if 
prepared  according  to  directions,  would  be  converted  into  soluble 
forms,  chiefly  dextrins.  In  Neave's  Food  such  would  not  be  the 
case  as  no  ferment  is  present. 

JELLY  AND  JUNKET  POWDERS. 

The  descriptions  of  three  new  brands  and  their  analyses  follow : 

9570.  Falconjel,  Raspberry.  Falcon  Packing  Co.,  New  York. 
“ Composed  of  geletine,  sugar,  citric  acid,  artiflcial  flavor  and 
vagetable  color.”  Cost  13  cts.  per  6.3  oz. 

9568.  Jify-Jdl,  Orange.  Waukesha  Pure  Food  Co.,  Wau- 
kesha, Wis.  ” A mixture,  vegetable  color.”  Cost  13  cts.  per 
3-3  oz- 

9569.  Nesnah,  Lemon  Flavor.  The  Junket  Folks,  Little  Falls, 
N.  Y.  ” Contains  U.  S.  certified  color.”  Cost  10  cts.  per  4.0  oz. 


. 9570  , 9568  9569 

Water 2.43  3.28  0.15 

Ash 0.15  0.21  0.35 

Gelatin  (N  x 5.55) 7.66  8.05  none 

Cane  sugar 88.35  88.11  98.82 

Undetermined.’ 1.41  0.35  0.68 

Color ; * **  *** 


* Lichen  color,  probably  cudbear.  **  Cochineal.  ***  Napthol  Yel- 
low S and  Orange  I. 

These  three  samples  substantially  satisfy  their  claims,  although 
of  course  it  is  incorrect  to  class  cochineal  as  a “ vegetable  ” color. 
Nesnah  contained  rennin  or  a rennet-like  substance. 

Granting  the  convenience  of  such  preparations,  purchasing 
sugar  in  the  form  of  a jelly  powder  is  rather  an  expensive  practice. 

MILK. 

Three  himdred  and  ninety  samples  sent  by  the  Dairy  Com- 
missioner were  analyzed.  Of  these  132  conformed  to  the  legal 
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Table  XVI. — Watered  Milks. 


6 

'Z, 

Dealer. 

Solids. 

6 

2 

Dealef. 

Solids. 

(in 

Bloomfield: 

Orange : 

12302 

F.  Chiaramonti.  . 

11.08 

3.6 

I2144 

E.  J.  Cronin 

10.25 

3-1 

12 199 

J.  Viicciaido 

8 . 09 

2 . 6 

117^0 

S.  G.  Grillo 

. 72 

12360 

''a  a 

8.99 

3-0 

12143 

Wasily  Paray. . . . 

8.18 

• 0 

2.4 

I23OI 

9. 12 

3.0 

Shelton: 

East  Lyme: 

II939 

P.  Imbimbo 

11.28 

4-3 

11679 

Koss  Bros 

II  .21 

3-6 

Southbury: 

Guilford: 

11981 

J.  N.  Benson.  . . . 

11.62 

4. 1 

I2I33 

Frank  Haggerty.. 

11.66 

3-7 

1 1975 

H.  B.  Davis 

6,202. I 

12136 

R.  E.  Scranton... 

11.26 

3-9 

11976 

a u 

9.07 

2.4 

12138 

11.23 

3-6 

11978 

E.  Mellane 

12.05 

4-3 

I2I39 

Willard  Scranton. 

10.57 

3.0 

II979 

Mrs.  Nora  Rogers 

8.76 

2.3 

I2I4O 

u,  « 

11.08 

3-9 

11980 

a a u 

11.90 

4.0 

Jewett  City: 

So.  Norwalk: 

11854 

W.  B.  Frink,  Est. 

11.40 

3-5 

II772 

J.  H.  Crosby.  . . . 

10.87 

3-2 

11855 

u u « 

11-73 

3-7 

I2132 

J.  H.  Wempe 

I I . 12 

3-4 

Killingly : 

Stonington: 

I2III 

Walter  Chase..  . . 

11.02 

3-6 

12152 

J.  B.  Crowley 

11.24 

3-3 

11650 

(Unknown) 

8.15 

2.5 

Watertown: 

Meriden: 

12018 

A.  Brazee 

11.30 

3-5 

12089 

W.  A.  Reed 

10.28 

30 

Westport 

12090 

U U 

10.59 

3-1 

II973 

Robt.  Dykman... 

11.65 

3-9 

Noroton: 

II974 

U U 

11.65 

3.8 

12029 

James  H.  Mead.  . 

11.60 

4.6 

Willimantic: 

12030 

u u u 

10.20 

4.0 

12173 

G.  W.  Andrews.  . 

II  .01 

3-1 

No.  Franklin: 

11669 

Reinstein  Bros. . . 

9.41 

2.9 

12268 

J.  Ries 

12.07 

4.2 

Woodbury: 

Norwich: 

11946 

T.  Madin 

11-43 

3-6 

11653 

J.  J.  Harrington. . 

10.23 

3-4 

12000 

B.  F.  Ricker.  . . . 

10.52 

3.2 

11654 

U U 

9-95 

3-0 

11655 

a a 

10.29 

3-2 

11656 

u a 

10. 19 

3-2 

1 1399 

(Unknown) 

10.  II 

2.8 

standards,  216  were  below  the  standard  in  one  or  more  respects, 
44  were  watered,  6 were  skimmed  and  2 were  both  skimmed  and 
watered.  Of  the  sub-standard  samples,  in  which  no  watering  or 
skimming  was  detected,  9 were  deficient  in  fat,  3 in  solids  and  fat, 
1 18  in  solids-not-fat,  42  in  solids  and  solids-not-fat,  and  44  in 
solids,'  fat  and  solids-not-fat.  The  large  proportion  of  adul- 
terated and  sub-standard  samples  is  no  indication  of  the  quality 
of  the  milk  generally  sold  in  this  state,  as  all  of  these  samples 
were  taken  because  of  some  suspicion  as  to  their  purity.  That 
there  is  an  abundance  of  milk  of  good  quality  sold  in  the  state  is 
shown  by  the  composition  of  the  132  samples  which  conformed  to 
the  standards.  These  contained  from  11.75  to  14.49  per  cent,  of 
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solids  and  from  3.3  to  6.0  per  cent,  of  fat,  with  averages  of  12.61 
•and  4.03  per  cent., respectively.  In  57  per  cent,  of  these  samples 
the  fat  ranged  from  3.3  to  4.0,  in  30  per  cenf.  from  4.0  to  4.5, 
in  7 per  cent,  from  4.5  to  5.9,  and  in  6 per  cent,  was  over  5.0  per 
cent. 

Table  XVI  shows  the  composition  of  the  watered  milks  and  the 
names  of  the  dealers  selling  them. 

The,  following  tabulations  give  similar  data  for  the  skimmed 
and  the  skimmed  and  watered  milks : 


Skimmed  Milks. 

No.  Dealer.  Solids.  Fat. 

12161  Mansfield  Center:  H.  E.  Avery 11.98  3.2 

11691  S.  J.  Nacsin iO-95  2.6 

12169  No.  Franklin:  J.  Ries 11.17  2.8 

11457  Southington:  W.  S.  Crosby iO-97  2.6 

12130  Sterling:  Richard  Fortune.  . H-74  2.8 

1 1391  Willimantic:  (unknown) 12.50  3.1 

Skimmed  and  Watered  Milks. 

12027  Noroton:  T.  M.  Collins 8.12  2.2 

11875  Somers:  E.  H.  Pease 9.60  2.1 


SAUSAGE. 

Twenty-one  samples  of  pork  sausage,  sent  by  the  Dairy  Com- 
missioner, were  tested  for  added  starch.  In  sixteen  of  these  the 
starch  ranged  from  0.16  to  0.39  per  cent.  In  the  remaining  five 
samples  the  percentages  were  much  higher,  indicating  that  starch 
had  been  added  to  the  sausage  meat.  The  adulterated  samples 


were  as  follows : 

Starch. 

No.  Dealer.  % 

1 1724  Thos.  Rutendo,  Hartford 4.63 

11731  Meriden  Market,  Meriden 2.75 

1 1735  Fulton  Market,  Waterbury , . 2.55 

11738  Palace  Market,  Waterbury 1.64 

1 1739  Public  Market,  Waterbury 2.43 


SPICES. 

In  1916  we  inspected  spices  sold  in  package  form;  this  year  the 
inspection  has  been  concerned  chiefly  with  bulk  goods.  Fifty-two 
samples,  sent  by  the  Dairy  Commissioner,  have  been  examined. 

Applying  the  standards  rigidly  i sample  of  black  pepper,  10  of 
cayenne,  4 of  cloves,  2 of  ginger  and  i of  white  pepper  departed 


SPICES. 


151 


Ta6le  XVII. — Spices. 


Ash. 

d 

Z 

Dealer. 

Total. 

Insol. 
in  acid. 

Starch. 

Crude  fibe: 

Non-volati 
ether  ex- 
tract. 

11784 

Black  Pepper. 

James  Van  Dyk  Co.,  New  York  (New  Haven  store) 

6.43 

1.40 

36.03 

11.47 

7.72 

11802 

Ross  W.  Weir  & Co.,  New  York  (W.  B.  Eastman, 
New  Milford) 

6.17 

I . II 

33.96 

12.69 

8 . 19 

II7&3 

In  bulk  (F.  H.  Davis,  New  London) 

6.35 

1.35 

36.62 

12.26 

7.90 

11788 

“ “ (Flemming  & Cowan,  Hartford 

7.12 

I. 15 

28.41 

15.00 

8.31 

II795 

“ “ (M.  Epstein j So.  Norwalk) 

6.76 

1.30 

36.84 

11.76 

7.51 

11798 

« " (W.  F.  Brennan,  Torrington) 

5-31 

0.71 

39-60 

11.06 

7.29 

1 1806 

“ “ (Geo.  B.  Clark,  Salisbury) 

5-07 

0.57 

37-57 

12 . 16 

7.13 

11829 

“ “ (Direct  Importing  Co.,  New  Haven) 

5-73 

0.65 

41.65 

9-93 

6.80 

11840 

“ % “ (Pure  Food  Market,  New  Haven) 

6.72 

I .26 

32.76 

13.95 

8 . 70 

1 1900 

" “ (Yale  Tea  & Coffee  Co.,  Waterbury) 

4-56 

0.25 

34-11 

13.52 

6.51 

1 1 793 

Cayenne  Pepper. 

East  India  Tea  Co.  (So.  Norwalk  store) 

5-57 

0.20 

0.62 

22 . 12 

17-83 

1 1 800 

McCormick  & Co.,  Baltimore  (Jos.  Gaven,  Tor- 
rington)  

7.50 

1.52 

1.43 

24.08 

10.02 

11782 

In  bulk  (W.  F.  Barrows,  New  London) 

6.17 

0.57 

1.27 

25-94 

16.34 

1 1 790 

“ " (Newton,  Robertson  & Co.,  Hartford). . . . 

6.61 

0.65 

0.73 

24.40 

17.00 

11797 

" “ (A.  Davey  & Co.,  So.  Norwalk) 

6.30 

0.52 

1.07 

24-39 

16.41 

11803 

" " (Geo.  B.  Clark,  Salisbury) 

7.43 

1.11 

0.53 

25.15 

10.22 

11824 

“ “ (Direct  Importing  Co.,  Mystic) 

6.44 

0.50 

0.51 

19-34 

15.00 

11830 

“ « ( “ “ “ Bridgeport) 

6-37 

0.48 

0.96 

20.65 

13.51 

11833 

“ “ (Village  Store  Co.,  Bridgeport) 

7.81 

0.62 

0.67 

24-43 

14.87 

11835 

" “ (Union  Pacific  Tea  Co.,  Bridgeport) 

6.97 

1.20 

1.07 

25-65 

15.68 

11836 

“ “ (Mohican  Co.,  New  Haven) 

6.06 

0.15 

0.70 

21.39 

19.21 

11837 

“ “ (Shartenberg  & Robinson  Co., New  Haven) 

5-35 

0.15 

1. 17 

18.82 

12.36 

11838 

“ “ (Direct  Importing  Co.,  New  Haven 

6.32 

0. 10 

1.07 

14.85 

11.11 

11841 

« « (Pure  Food  Market,  New  Haven) 

6 . 42 

0.40 

0.87 

21 .91 

16.61 

11842 

« « (F.  J.  Markle,  New  Haven).  .*. 

5.60 

0.38 

0.81 

24.76 

16.82 

11844 

" “ (Grand  Union  Tea  Co.,  New  Haven) 

5.81 

0.50 

0.81 

25.11 

16.73 

11847 

“ “ (Yale  Tea  & Coffee  Co.,  Waterbury) 

8.56 

0.72 

1.46 

27-73 

3.94 

11786 

Cloves. 

In  bulk  (S.  Satriano,  Hartford) 

6.26 

0.25 

8.33 

17.80 

11792 

“ “ (James  Butler,  Stamford) 

6.55 

0.32 

9-42 

14.21 

11799 

“ « (W.  F.  Brennan,  Torrington) 

6.79 

0.60 

13.88 

6.40 

11826 

“ “ (Direct  Importing  Co.,  Mystic) 

6.25 

0.48 

9.08 

17-34 

11827 

“ “ (Gager  Crawford  Co.,  New  London) 

5 96 

0.27 

10.73 

14.81 

11839 

“ “ (John  Gilbert  & Son,  New  Haven) 

7.62 

0.57 

8.17 

19.86 

11845 

“ “ (Carlson  Tea  Co.,  New  Haven) 

6.42 

0.39 

9-79 

15-12 

11848 

“ " (Yale  Tea  & Coffee  Co.,  Waterbury) 

6.82 

0.71 

9-55 

16.90 

11787 

• Ginger. 

In  bulk  (S.  Satriano,  Hartford) 

5-12 

0-93 

49-56 

1 1 794 

" “ (M.  Epstein  So.  Norwalk) 

4.90 

0.57 

48.66 

• • • 

11801 

« “ (H.  M.  Hoag,  Sharon) 

511 

0.70 

51-36 

4 • • 

11805 

“ “ (Geo.  B.  Clark,  Salisbury) 

6.51 

0.52 

49.90 

Figures  in  boldface  indicate  a departure  from  the  standard. 
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Table  XVII. — Spices — Continued. 


Ash. 

o 

Dealer. 

Total. 

Insol. 
in  acid. 

Starch. 

Crude  fibei 

Non-volati 
ether  ex- 
tract. 

11807 

Ginger. 

In  bulk  (F.  S.  Roberts,  New  Hartford) 

5.17 

0.90 

49.05 

11828 

“ “ (Direct  Importing  Co.,  New  Haven) 

6.50 

0.62 

48.26 

. • • 

11831 

“ * ( “ “ “ Bridgeport) 

5.57 

0.66 

49.44 

11843 

“ “ (Pure  Food  Market,  New  Haven) 

5.95 

1 .00 

49.05 

. • • 

11846 

“ “ (Great  Atl.  & Pac.  Tea  Co.,  Waterbury).  . 

4.60 

0.27 

51.52 

• • • 

11849 

“ “ (Yale  Tea  & Coffee  Co.,  Waterbury) 

4.01 

0.46 

52.73 

11789 

White  Pepper. 

Chas.  G.  Lincoln  & Co.  (Brown,  Thomson  & Co., 
Hartford) 

1 .21 

0.15 

55.46 

4.27 

7.52 

11785 

In  bulk  (Buckley  & Reardon,  Hartford) 

1.22 

0.13 

53.72 

3.93 

7. 10 

II79I 

“ “ (James  Butler,  Stamford) 

2.03 

0.50 

55.23 

4.38 

7.96 

11796 

“ “ (Andrew  Davey  & Co.,  So.  Norwalk). . . . 

1. 17 

0. 10 

55.74 

4.39 

7.31 

11804 

“ “ (Geo.  B.  Clark,  Salisbury) 

1.49 

0.06 

58.61 

4.05 

7.04 

11825 

“ “ (Direct  Importing  Co.,  Mystic) 

5.16 

0.52 

47.24 

7.57 

7.49 

11834 

“ “ (Davey  Bros.,  Bridgeport) 

1 .01 

0.07 

55.25 

3.76 

6.97 

Figures  in  boldface  indicate  a departure  from  the  standard. 


from  the  standard  in  some  respect.  Many  of  these  variations, 
however,  are  trivial,  and  only  the  following  seven  can  be  considered 
as  seriously  adulterated: 

Cayenne  pepper.  Nos.  11800,  11803,  11837,  11838  and  11847. 

Cloves.  No.  11799. 

White  pepper.  No.  11825.  • 

The  spices  sold  in  Connecticut  market,  both  in  package  form 
and  in  bulk,  are  on  the  whole  of  satisfactory  quality.  The  adul- 
terations foimd  are  due  chiefly  either  to  insufficient  cleaning  of 
the  crude  spices,  or  to  careless  storage  conditions  whereby  the 
spice  value  of  the  product  is  impaired. 


TEMPERANCE  BEVERAGES. 

The  quite  general  enactment  of  laws  prohibiting  the  sale  and 
even  the  use  of  intoxicating  drinks,  makes  the  analysis  of  beer 
substitutes  a matter  of  some  importance.  Four  such  brands  have 
been  examined  this  year  as  follows : 

8163.  Anzac  Cereal  Beverage,  Anzac  Co.,  Boston,  Mass.  Cost 
lo  cts.  per  12  fi.  oz. 


TEMPERANCE  BEVERAGES. 
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Table  XVIII. — Vinegar. 


No. 

Brand. 

Acidity,  j 

Solids. 

1 1 909 
11926 

Cider  Vinegar. 

A.  & P 

4.44 

4.01 

I. 91 

1.99 

American  Grocers  Society.  (A.  G.  S.) 

1 1922 

Apple  Product  Co 

4.01 

2.32 

II923 

Berkshire  Products  Co 

4.00 

1.82 

12050 

u a u 

3-86 

1.78 

12032 

A.  C.  Blenner  & Co 

4.04 

1-93 

II914 

W.  W.  Cary  & Son 

4-32 

2.08 

II919 

4.20 

2.09 

12038 

Cascade  Cider  Co  (C.  C.  C.) 

4.66 

2.31 

II9IO 

John  T.  Doyle  Co.  (Country  Club) 

4.24 

1 .90 

1 1935 

Lewis  DeGroff  & Son  (Health) 

5-12 

2.29 

1 1920 

Duffy  Malt  Co.  (Duffy’s  Gold  Seal) 

4.04 

1 .98 

12036 

Eagle  Oil  & Supply  Co.  (Sumner) •. 

4.00 

1.74 

II912 

Empire  Bottling  Works  (Empire) 

4.01 

1.76 

II924 

Empress  Mfg.  Co.  (Howard) 

4.00 

1.94 

II925 

Glautz  & Sulkind  (G.  & S.) 

4-57 

2.03 

12037 

Humphrey  & Cornell 

4.06 

1 .90 

II933 

Francis  H.  Leggett  & Co.  (Premier) 

512 

2 . 72 

12043 

D.  E.  Mowry  Co 

4.60 

1 .92 

12042 

Pen  Yan  Cider  Co.  (Parson’s) 

4.80 

2.60 

11918 
1201 1 

Rocco 

4-32 

2.04 

4.28 

1. 91 
2.97 
2.21 

Scutonia 

II917 

Silver  Boy  Packing  Co 

12061 

Silver  Lane  Pickling  Co 

4.60 

2.30 

1 1934 

Standard  Pickle  Co 

4. 16 

1-83 

12063 

J.  A.  Thompson  & Son  (XXX) 

3-84 

1-93 

12044 

R.  C.  Williams  & Co.  (Robin  Hood) 

5-46 

2 . 20 

I20I0 

E.  H.  Woodworth 

3-98 

1.60 

1 1 944 

u u 

4.00 

1.64 

11915 

Sold  by  W.  R.  Bailey,  New  Haven 

4.72 

3.26 

12031 

“ “ B.  Halpert,  New  Haven 

4.00 

2.00 

12034 

" “ Kobler  Bros.,  New  Haven 

4.24 

2.48 

12035 

“ “ E.  Casher  & Son,  New  Haven 

3-98 

1. 81 

12039 

“ “ E.  J.  Bates,  New  London 

4.24 

1.70 

1 204 1 

“ “A.  Wachanasky,  New  London 

5.18 

2.04 

12062 

“ “ A.  Fronz,  Meriden 

4.04 

1.88 

12060 

“ “ G.  Galamandra,  Meriden 

3-72 

1 .98 

12064 

“ “ J.  A.  Collins,  Meriden 

3.28 

3-27 

12040 

Distilled  Vinegar. 

■ Sold  by  A.  Gordon,  New  London 

4.04 

0.25 

11913 

Distilled  and  Molasses  Vinegar. 

John  T.  Doyle  Co 

3-96 

0.36 

8161.  Bevo,  Non-Intoxicating,  Anheuser-Busch  Brewing  Asso- 
ciation, St.  Louis,  Mo.  Cost  12  cts.  per  10  fi.  oz. 

9162.  Iron  Brew,  Non-Alcoholic,  The  Mass  and  Waldstein 
Extract  Co.,  Newark,  N.  J.  “ Colored  with  burnt  sugar.”  Cost 
5 cts.  per  7.3  fl  oz. 


154  CONNECTICUT  EXPERIMENT  STATION  BULLETIN  200. 


9590.  Wesco,  Temperance 

Beverage 

Co.,  Pelham, 

N. 

Y. 

” Alcohol  less  than  Y2  per  cent.' 

’ ’ Cost  1 5 

cts.  per  : 

II. 5 fl. 

oz. 

8163 

8161 

8162 

9590 

Alcohol  by  volume 

0.42 

0.38 

0.38 

0 

■44 

Solids 

5 92 

6.20 

8.37 

4 

•91 

Ash 

0.21 

0.  II 

0. 10 

0 

.18 

Direct  reducing  sugars 

2.27 

2.42 

6.90 

I 

•55 

Total  reducing  sugars 

541 

5-79 

7.72 

4 

•15 

No  saccharin,  benzoic  or  salicylic  acids  were  found  in  any  of  the 
above. 

VINEGAR. 


Forty  samples  sent  by  the  Dairy  Commissioner  were  examined. 
The  state 'standard  for  vinegar  sets  limits  only  for  acidity  and 
solids,  4.00  and  i.6o  per  cent.,  respectively,  and  only  these  deter- 
minations were  made  in  this  examination.  Thirty-five  samples 
satisfied  the  standard,  and  five  were  deficient  in  acidity,  the 
percentages  foimd  ranging  from  2.04  to  3.84. 

MISCELLANEOUS  FOODS. 

Eggs.  Six  samples  of  eggs,  sent  by  the  Dairy  Commissioner, 
and  purchased  for  “ fresh  eggs,”  were  found  to  be  misbranded. 

Sugar.  Of  four  samples  of  granulated  sugar,  sent  by  the 
Dairy  Commissioner,  three  were  pure,  but  the  fourth  contained 
about  3.5  per  cent,  of  com  starch.  A sample  of  brown  sugar  from 
the  same  source  contained  86.87  per  cent,  of  saucrose,  and  was 
not  adulterated. 

OvALTiNE.  Ovaltine,  Tonic  Food  Beverage..  A.  Wander,  Lon- 
don, Eng.  “A  concentrated  extraction  from  malt,  milk  and  eggs, 
flavored  with  cocoa.”  ” Is  rich  in  lecithin,  the  assimilable 
organic  compoimd  of  phosphorus.  It  is  thus  a valuable  article 
of  food  in  cases  of  mental  and  nervous  exhaustion.” 


Water 1.03 

Ash 3.52 

Protein  (N  X 6.25) 12.75 

Fat 5.58 

Fiber 0.64 

Nitrogen-free  extract 76.48 

Lecithin  phosphoric  acid o.io 

Reducing  sugars  (chiefly  maltose,  lactose, 

dextrose  and  dextrins) 70.01 


MISCELLANEOUS  FOODS. 
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Active  amylase present 

Starch trace 

Calories  per  100  gms 407 


The  product  appears  to  be  composed  of  the  foods  claimed. 
The  small  amount  of  lecithin  phosphoric  acid  present,  o.io  per 
cent,  hardly  seems  to  justify  the  claim  that  the  food  is  “ rich  in 
lecithin,”  or  that  it  is  “ a valuable  article  of  food  in  cases  of  mental 
and  nervous  exhaustion.” 

Tapioca.  Sunbeam  Pure  Food  Small  Pearl  Tapioca,  German 
Sago  Style.  Austin,  Nichols  and  Co.,  New  York.  Cost  12  cts. 


per  14  oz. 

Water i3-5i 

Ash 0.16 

Protein  (N  x 6.25) 0.56 

Fat 0.05 

Fiber 0.05 

Starch 85.67 

Calories  per  100  gms 345 


CoTTEN  Seed  Bread.  This  is  a “ war  ” bread,  made  according 
to  the  following  recipe  for  one  loaf : 

Tz  cupful  cotton  seed  meal 
23^  cupfuls  bread  flour 
I teaspoonful  salt 
I tablespoonful  sugar 
T2  cake  yeast 

I cupful  lukewarm  liquid  (water,  milk,  or  equal  parts  of  each). 

Its  composition  follows  and  that  of  baker’s  bread  for  comparison. 

We  are  indebted  for  the  above  recipe  and  sample  to  the  Bureau 
of  Chemistry,  U.  S.  Department  of  Agriculture. 

Wheat-A-Laxa  Bread.  Made  by  the  S.  S.  Thompson  Co., 
New  Haven.  “ Natural  Grain,  Laxative,  Whole  Wheat.” 

Biscuits.  Three  samples  were  analyzed  as  follows: 

8122.  Homo  Whole  Wheat  Biscuit,  National  Biscuit  Co.,  New 
York,  Cost  10  cts.  for  66  biscuits  weighing  5.9  oz. 

8129.  Whole  Wheat  Crackers,  Loose-Wiles  Biscuit  Co.,  Boston, 
Mass.  Cost  15  cts.  for  7.4  oz. 

8125.  India  Biscuit  (formerly  India  Digestive  Biscuit),  New 
England  Cereal  Co.,  South  Norwalk,  Conn.  Cost  25  cts.  for  20 
biscuits  weighing  1 1 oz. 
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Cotton  Wheat-A 


Seed 

Bread. 

Wheat 

Bread. 

Laxa 

Bread. 

8122 

8129 

8125 

Water 

38.02 

36.44 

33.60 

9.56 

10.23 

8.67 

Ash 

2.09 

1-43 

2.17 

3.47 

3.18 

5-02 

Protein 

13.51 

7.65 

8.60 

9.13 

9.13 

12.81 

Fat 

1.63 

1.98 

3.75 

8. 10 

4.33 

2.24 

Nitrogen-free  extract.  44 

52.50 

51.90 

69.10 

72.80 

66.03 

Fiber 

0.64 

0.33 

5.23 

Calories  per  100  grams 

248 

258 

276 

386 

367 

336 

Nut  Margarine.  Nut  Margarine,  Coco- Nut  Brand,  The 
Nucoa  Butter  Co.,  New  York  “ Free  from  animal  fats.”  “ Con- 
tains i-io  per  cent  of  benzoate  of  soda.”  Cost  30  cts.  per  lb. 


Water 7.65 

Sodium  benzoate o.io 

Reichert- Meissl  No 7-25 

Refractive  index  @ 40°  C. 1.4502 


Phytosterol,  cocoanut  oil  and  possibly  peanut  oil  were  present,  choles- 
teral  and  cotton  seed  oil  were  not  present. 

The  product  consists  chiefly  of  cocoanut  oil  with  possibly  some 
peanut  oil.  No  animal  fat  is  present.  This  is  a wholesome 
preparation  and  at  present  butter  prices  might  well  be  substituted 
for  that  article.  The  presence  of  benzoate  of  soda  is  objectionable 
as  well  as  unnecessary. 

Flour.  Good  Health  Flour,  A.  B.  Klar,  Canal  Dover,  O. 

Contains  muscle,  brain,  nerve,  bone  and  tooth  elements.” 


Water 12.01 

Ash 1.68 

Protein  (N  x 6.25) 15.13 

Fat 3.30 

Fiber 1.62 

Nitrogen-free  extract 66.26 

Starch 53-83 

Phosphoric  acid 0.86 

Calories  per  100  gms 355 


Any  good  whole  wheat  flour  justifies  the  above  claim  quite  as 
well  as  this  particular  brand. 

Oystero.  Oystero,  Oyster  Broth  Powder,  J.  S.  Darling  and 
Son,  Hampton,  Va.  Carton  containing  three  tubes  weighing 
together  about  0.5  oz.,  and  each  claimed  to  be  ” sufficient  to  make 
a pint  of  oyster  broth,”  cost  25  cts. 
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Water 3.77 

Ash '...11.39 

Protein  (N  x 6.25) 52.50 

Fat 9.20 

Nitrogen-free  extract 23.14 

Sodium  chlorid 3.10 

Boric  acid none 


The  above  analysis  agrees  well  with  that  of  dried  oyster  meat 
and  the  preparation  appears  to  be  true  to  name. 

Grissin.  Piemont  Toreador  Grissin,  Salted,  Italian  Bread 
Sticks,  A.  Angononoa,  New  York.  Cost  13  cts.  per  3.7  oz. 

Split  Peas.  Mission  Garden  Split  Peas.  Cost  36  cts.  per 


Grissin. 

Split  Peas. 

Water 

. ...  10. 10 

11.33 

Ash 

. ...  3.59 

2.88 

Protein  (N  x 6.25) 

... .11.50 

23-44 

Fat 

. . . . 7.21 

1 .01 

Fiber 

. . . . 0.21 

1 .06 

Nitrogen-free  extract 

67.39 

60.28 

Chlorin 

1.39 

Calories  per  100  grams. . . . 

380 

344 

Ryzon,  The  Perfect  Baking  Powder,  General  Chemical  Co., 
New  York.  “ Monosodium  phosphate,  sodium  bicarbonate, 
starch.”  Cost  18  cts.  per  8.6  oz.  It  contained  moisture  4.08, 
phosphoric  acid  22.96,  Carbonic  acid  12.73,  residual  carbonic  acid 
0.45,  available  carbonic  acid  12.28,  sodium  oxid  20.32,  sulphuric 
anhydrid  0.22,  starch  31.68  per  cent.,  calcium  oxid  a trace.  It  is 
composed,' therefore,  of  about  38.80  per  cent,  monosodium  phos- 
phate, 24.3  sodium  bicarbonate,  31.7,  starch,  0.4  sodium  sulphate, 
4.08  moisture  and  0.74  undertermined. 

8120.  Vegex,  A Vegetable  Extract,  J.  W.  Beardsley’s  Sons, 
New  York,  “ Made  entirely  of  vegetable  products.  Contains 
35%  protein.”  Cost  25  cts.  per  2 oz. 

8121.  Vegex  Cubes;  same  manufacturer  as  above.  Cost  15 
cts.  per  box  of  12  cubes,  each  weighing  0.16  oz. 


8120 

8121 

Moisture 

7.22 

Protein  (N  x 6.25) 

33  00 

18.88 

Ash 

25.73 

64 -59 

Chlorin 

7.86 

34.59 
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8120 

8121 

=Sodium  chlorid 

57.02 

Creatinin 

none 

none 

Nitrates 

none 

8127.  Kremette  Ice  Cream  Dressing,  G.  F.  Heublein  and  Bro., 
Hartford.  “ A Delicious  and  Palatable  Adjunct  to  Vanilla  Ice 
Cream.  Artificially  colored.”  “Alcohol  20%.”  Price  35  cts. 
per  6.1  fl.  oz. 


Spec.  grav.  @ 15.6®  C 

Alcohol  by  volume 

20.52 

Solids 

43.24 

Sucrose 

35.49 

Invert  sugar 

6.40 

Ash 

0.02 

Color 

8115.  . Feinste  SchLag-Sahne  {Sterilized  Whipped  Cream),  C. 
MMen  Stubben,  Bremen,  Germany.  “ Absolutely  pure  and  free 
of  all  ingredients.”  (Evidently  an  erroneous  translation.)  Cost 
14  cts.  per  8 oz. 


Water *.  . 62.22 

Solids 37.78 

Ash 0.56 

Protein  (N  x 6.25) 2.52 

Lactose 2.25 

Fat 32.05 

Borax,  benzoate,  and  salicylate none 


THE  DRYING  OF  VEGETABLES  BY  MEANS  OF  THE 
ELECTRIC  FAN. 

The  drying  of  vegetables  and  fruits  by  artificial  heat  or  by  the 
sun’s  heat  is  an  old  practice,  but  recently  in  the  effort  to  conserve 
food  of  a perishable  natme,  drying  by  means  of  an  unheated 
current  of  air  from  an  electric  fan  has  been  recommended. 

While  the  method  has  certain  advantages,  for  instance,  a 
better  preservatiop  of  flavor  and  color,  doubts  rose  in  oiu*  minds 
as  to  the  keeping  qualities  of  products  thus  prepared.  Accordingly 
we  have  tested  the  method  with  a number  of  vegetables,  with 
the  following  results.  For  comparison  several  samples  were  also 
dried  with  artificial  heat  and  one  by  exposure  to  the  sun. 

The  drying  period  which  has  been  recommended  generally  is 
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far  too  short.  During  our  first  tests  the  weather  conditions 
were  very  unfavorable  for  successful  drying,  and  our  drying 
periods  were  longer  than  would  have  been  required  in  less  humid 
weather. 

After  drying,  the  vegetables  were  conditioned  for  a few  days  as 
directed,  and  were  then  placed  in  card-board  boxes  which  were 
tightly  wrapped  in  paraffined  paper.  The  contents  of  the  boxes 
were  examined  at  first  at  two-week,  later  at  monthly  intervals 
for  the  presence  of  mold  or  insect  infestation. 

1.  Rhubarb,  June  i.  Thoroughly  washed,  superficial  moisture  re- 
moved with  a clean  towel,  and  the  stalks  cut  into  1-16  in.  slices.  Dried 
15%  hrs.,  probably  unnecessarily  long.  In  good  condition  Nov.  7. 

2.  Rhubarb,  June  i.  Treated  as  above  but  dried  with  artificial  heat, 
dried  16^  hrs.  In  good  condition  Nov.  7. 

3.  Asparagus  tips,  June  2.  Asparagus  washed,  surplus  rhoisture  re- 
moved, and  tougher  more  fibrous  portion  cut  away  and  dried  separately. 
Tips  cut  into  in.,  fibrous  part  into  in.  pieces.  Drying  very  prolonged, 
as  sample  was  not  cut  fine' enough,  and  the  air  was  exceedingly  humid. 
Insect  infestation  noted  on  Oct.  2. 

4.  Asparagus,  fibrous  part,  June  2.  Prepared  as  above,  and  dried 
with  artificial  heat.  In  good  condition  Nov.  7. 

5.  Asparagus  tips,  June  2.  Treated  as  in  No.  4.  In  good  condition 
Nov.  7. 

6.  Carrots,  June  2.  Sliced  very  thin,  about  1/32  in.  Dried  in  3 hrs. 
In  good  condition  Nov.  7. 

7.  Spinach,  June  13.  Thoroughly  washed,  and  passed  through  a 
sheer,  stems  and  all.  Stems  proved  very  hard  to  dry  and  were  later 
removed.  Dried  in  about  10  hrs.  Slight  mold  shown  on  Oct.  2. 

8.  Spinach,  June  13.  Treated  as  No.  7,  but  dried  with  artificial 
heat  in  about  3 hrs.  Slight  mold  shown  on  Qct.  2. 

9.  Spinach,  June  13.  Whole  leaves,  dried  with  heat.  After  several 
hours  drying  it  was  necessary  to  remove  the  leaf  stems.  In  good  condition 
Nov.  7. 

10.  String  beans,  June  18.  Beans  were  stringed,  washed  and  blanched 
in  boiling  water  for  10  min.  They  were  then  drained  and  cut  lengthwise 
for  drying.  Drying  very  prolonged.  Mold  developed  after  one  month. 

loa.  String  beans,  June  18.  Same  as  No.  10,  except  that  beans  were 
cut  crosswise  into  i in.  pieces.  Drying  very  prolonged.  Badly  molded  on 
June  30. 

11.  String  beans,  June  18.  Treated  same  as  No.  10,  except  that 
artificial  heat  was  used.  Drying  very  prolonged.  In  good  condition 
Nov,  7. 

12.  String  beans,  June  18.  Treated  same  as  No.  loa,  except  that 
artificial  heat  was  used.  Drying  very  prolonged.  In  good  condition 
Nov.  7. 

13.  Swiss  chard,  26.  Leaves  sliced  fine,  the  chopped  stems  being 
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Composition  of  Dried  Vegetables. 


0 

z 

Water. 

(/) 

<5 

Protein. 

(N  X 6.25). 

Fiber. 

Nit.-free 

extract. 

Ph 

I 

Rhubarb,  fan 

16.70 

13.00 

13.06 

11.35 

43.83 

2.06 

2 

Rhubarb,  heat 

13.55 

12.98 

13.94 

13.41 

44.68 

1.44 

3 

Asparagus  tips,  fan 

19.69 

8.13 

32.06 

7.74 

30.54 

1.84 

4 

Asparagus,  fibrous,  heat.  . 

15.90 

7.57 

17.31 

14.97 

43.18 

1.07 

5 

Asparagus  tips,  heat 

16.51 

8.32 

33.31 

8.32 

31.04 

2.50 

6 

Carrots,  fan 

15.41 

7.54 

8.63 

7.92 

60.  10 

0.40 

7 

Spinach,  fan 

9.96 

22.00 

30.88 

8.74 

25.55 

2.87 

8 

Spinach,  heat 

9.34 

22.22 

30.50 

9.22 

24.99 

3.73 

9 

Spinach,  whole  leaves,  heat 

10.54 

19.65 

29.63 

5.81 

29.51 

4.86 

10 

String  beans,  long,  fan 

15.57 

6.91 

18.38 

13.99 

44.37 

1.78 

II 

String  beans,  long,  heat. . . 

12.86 

6.32 

20.  19 

11.72 

47.06 

1.85 

12 

String  beans,  short,  heat. . 

13.60 

6.36 

20.00 

12.01 

46.36 

1.67 

13 

Swiss  chard,  fan 

13.25 

20.68 

24.06 

8. 14 

30.47 

3.40 

14 

Swiss  chard,  sun 

12.74 

20.71 

24.63 

6.44 

32.01 

3.47 

15 

Swiss  chard,  heat 

12.72 

14.81 

28.63 

6.43 

32.69 

4.72 

16 

Peas,  fan 

14. 12 

3.38 

24.25 

5.71 

51.38 

1 . 16 

17 

Peas,  fan 

14.01 

4.00 

27.50 

8.58 

43.34 

2.57 

18 

Baked  beans,  fan,  heat.  . . 

7.70 

3.19 

24.50 

4.55 

58.90 

1 . 16 

kept  separate.  Leaves  dried  in  6 hrs.,  stems  taking  longer.  In  good 
condition  Nov.  7. 

14.  Swiss  chard,  June  26.  Treated  same  as  No.  13,  but  dried  in  green- 
house with  sun’s  heat.  Drying  much  slower  than  with  fan.  In  good 
condition  Nov.  7. 

15.  Swiss  chard,  July  8.  Leaves  stripped  from  stems  and  the  whole 
leaves  dried  with  heat.  Dried  in  about  6 hrs.  In  good  condition  Nov.  7. 

16.  Peas,  July  12.  Peas  shelled  and  passed  through  meat  grinder. 
Dried  in  about  7 hrs.  Insect  infestation  found  on  Oct.  2. 

17.  Peas,  July  13.  Treated  as  No.  16.  Dried  in  12  hrs.,  somewhat 
over  dried.  Insect  infestation  found  on  Sept.  i. 

18.  Baked  beans.  Beans  baked,  then  dried  with  fan  and  current  of 
hot  air.  In  good  condition  Nov.  7. 

To  summarize,  we  find  that  only  3 of  9 samples  dried  without 
heat  by  the  electric  fan  were  in  good  condition  after  from  4 to 
5 months,  while  8 of  9 samples  dried  with  artificial  heat  and 
the  one  sample  dried  with  the  sim’s  heat  were  free  from  mold 
and  insect  infestation  at  the  end  of  the  same  period.  On  the 
whole  our  short  experience,  therefore,  is  imfavorable  to  the  cold 
air,  electric  fan  method  of  drying. 

That  the  dried  vegetables  possess  high  nutritive  value  is  shown 
by  the  following  analyses  of  our  products.  By  adding  the  follow- 
ing parts  of  water  to  one  part  of  the  dried  vegetable  the  resultant 
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product  would  have  about  the  same  moisture  content  as  the  fresh 
vegetable:  Baked  beans,  3,  peas  3.5,  rhubarb  14,  carrots,  7 
asparagus  14,  spinach  ii,  Swiss  chard  ii  and  string  beans  8 parts. 

II.  DRUG  PRODUCTS. 

DRUGS  FROM  STOCK  OF  DISPENSING  PHYSICIANS. 

In  the  Report  for  1916  the  analyses  of  53  such  samples  were 
reported.  On  the  following  pages  will  be  found  the  results  with 
76  additional  samples,  completing  oirr  first  inspection  of  this 
class  of  products. 

The  names  and  addresses  of  the  firms  represented  are  shown 
below : 

Bristol  Myers  Co.,  Brooklyn,  N.  Y. 

Brewer  and  Co.,  Worcester,  Mass. 

Buffington  Pharm.  Co.,  Worcester, 

Mas^. 

Daggett  and  Miller  Co.,  Providence, 

R.  I. 

Direct  Sales  Co.,  Buffalo,  N.  Y. 

Drug  Products  Co.,  New  York. 

The  G.  F.  Harvey  Co.,  Saratoga 
Springs,  N.  Y. 

The  Harvey  Co.,  Saratoga  Springs, 

N.  Y. 

Independent  Pharm.  Co.,  Worces- 
ter, Mass. 

C.  Killgore,  New  York. 

Maltbie  Chemical  Co.,  Newark, 

N.  J. 

Moore  and  Co.,  Worcester,  Mass. 

In  the  case  of  tablets  at  least  half  of  the  number  making  up 
the  sample  were  weighed  individually.  These  were  then  ground 
into  a composite  sample  and  the  mixture  analyzed.  In  certain 
instances  only  the  active  drug  or  drugs  were  determined,  while 
in  others -a  complete  analysis  was  made. 

Tablets. 

Acetasol. 

11592.  Acetasol,  made  by  Daggett  and  Miller  Co.;  stock  of 
Dr.  F.  Schavoir,  Stamford.  Claimed;  Acetanilid  50%,  caffein 


National  Drug  Co.,  Philadelphia, 
Pa. 

Norwich  Pharmacal  Co.,  Norwich, 
N.  Y. 

P.  J.  Noyes  Co.,  Lancaster,  N.  H. 

The  E.  L.  Patch  Co.,  Boston,  Mass. 

Polk  Calder  Co.,  Troy,  N.  Y. 

Progressive  Chemical  Co.,  New 
Haven,  Conn. 

Surgeon  and  Physicians  Supply  Co., 
Boston,  Mass. 

Tailby-Nason  Co.,  Boston,  Mass. 

The  Tracy  Co.,  New  London,  Conn.  . 

John  Wyeth  and  Bro.,  Philadelphia, 
Pa. 

Yates  Drug  and  Chemical  Co., 
New  York. 
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2.5%,  sodium  salicylate,  sodium  bicarbonate,  sugar  of  milk  and 
oil  of  wintergreen  q.s.  to  make  i oo.  Found;  Weights  of  1 9 tablets 
ranged  from  345.9  to  363.4,  average,  353.2  mgms.  They  con- 
tained 44.06%  acetanilid,  2.12  caffein,  13.36  sodium  bicarbonate 
and  7.36  sodirnn  salicylate;  milk  sugar  and  oil  of  wintergreen 
present. 

Tablets  deficient  in  acetanilid  and  caffein. 

Ammonium  Salicylate  Comp. 

11588.  Ammonium  Salicylate  Comp.,  made  by  Daggett  and 
Miller  Co. ; stock  of  Dr.  J.  G.  Stanton,  New  London.  Claimed  per 
tablet;  Ammoniiun  salicylate  2 grs.,  caffein  i gr.,  camphor 
Y2  acetanilid  grs.,  and  Dover’s  powder  \}/2  grs.  Found; 
Weights  of  20  tablets  ranged  from  405.2  to  454.8,  average  425.5 
mgms.  They  contained  27.12%  ammoniiun  salicylate,  13.42 
caffein  and  19.27  acetanilid;  camphor  present  and  opiiun  and 
ipecac  (indicating  Dover’s  powder). 

Tablets  contained  in  part 

Ammonium 

Salicylate.  Caffein.  Acetanilid. 


grs.  grs.  grs. 

Heaviest 1.90  0.94  i-35 

Lightest 1.70  0.84  1. 21 

Average 1.78  0.88  1.26 


Tablets  deficient  in  ammonium  salicylate  and  caffein. 

Antiseptic  Tablets. 

11577.  Antiseptic  Tablets  No.  2,  made  by  Daggett  and  Miller 
Co.;  stock  of  Dr.  J.  W.  Callahan,  Norwich.  Claimed  per  tablet; 
Corrosive  sublimate  7 grs.,  citric  acid  3.48  grs.  Found;  Weights 
of  12  tablets  ranged  from  569.8  to  666.2,  average,  603.4  mgms. 
They  contained  56.24%  corrosive  sublimate,  or  from  4.94  to  5.78, 
average,  5.24  grs. 

Tablets  very  variable  in  weight,  all  short  weight,  and  deficient 
in  corrosive  sublimate. 

11619.  Antiseptic  Tablets  No.  i,  made  by  Direct  Sales  Co., 
stock  of  Dr.  T.  F.  O’Loughlin,  Rockville.  Claimed  per  tablet; 
Corrosive  sublimate  7.3  grs.,  ammonium  chlorid  7.7  grs.  Found; 
Weights  of  12  tablets  ranged  from  970.8  to  1016. 8,  average,  983.9 
mgms.  They  contained  47.23%  corrosive  sublimate,  or  from 
7.08  to  7.41,  average  7.17  grs. 

Tablets  satisfactory. 
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11558.  Antiseptic  Tablets  No.  i,  made  by  the  Tracy  Co.; 
stock  of  Dr.  T.  J.  Connors,  West  Haven.  Claimed  per  tablet;  Cor- 
rosive sublimate  7.3  grs.,  ammonium  chlorid  7.7  grs.  Found; 
Weights  of  12  tablets  ranged  from  1061.9  to  1083.9,  average, 
1073.3  mgms.  They  contained  46.57%  corrosive  sublimate,  or 
from  7.63  to  7.79,  average,  7.72  grs. 

Tablets  satisfactory. 

11625.  Alkaline  and  Antiseptic  Tablets  {Dr.  Seiler's  Formula}, 
made  by  National  Drug  Co. ; stock  of  Dr.  E.  J.  Thompson,  Hart- 
ford. Claimed  per  tablet;  Sodium  bicarbonate,  sodium  biborate, 
sodium  benzoate,  sodium  salicylate,  sodium  chlorid,  eucalyptol, 
thymol,  menthol,  oil  of  sweet  birch.  Found;  Weights  of  13 
tablets  ranged  from  834.2  to  883.1,  average,  863.2,  mgms.  No 
specific  amounts  being  claimed  only  qualitative  tests  were  made. 
Sodium  borate,  carbonate,  chlorid,  salicylate,  benzoate  and  thymol 
and  menthol  were  found. 

Tablets  satisfactory  in  respect  to  ingredients. 

11447.  Antiseptic  Germicide,  made  by  the  Maltbie  Chemical 
Co.;  stock  of  Dr.  J.  L Gilday,  Bridgeport.  Claimed  per  tablet; 
Mercuric  iodid  ^ grs.,  potassium  iodid  ^ gr.,  sodium  bicarbonate 
6 grs.  Found;  Weights  of  12  tablets  ranged  from  1040.8  to 
1152.6,  average  ’1096.1,  mgms.  They  contained  2.03  mercuric 
iodid,  2.88  potassium  iodid  and  94.25  per  cent,  sodium  bicarbonate ; 
so  that  one  tablet  contained 

Mercuric  Potassium  Sodium 


iodid.  iodid.  bicarbonate, 

grs.  grs.  grs. 

Heaviest 0.361  0.512  16.88 

Lightest 0.326  0.463  15- 14 

Average 0.343  0.487  15.94 


Tablets  satisfactory  except  for  large  excess  of  sodiiun  bicar- 
bonate. It  is  possible,  however,  that  the  sampling  agent  errone- 
ously copied  6 for  16  grs. 

Arsenious  Iodid  Compound. 

11445.  Arsenious  Iodid  Compound,  made  by  Drug  Products 
Co.;  stock  of  Dr.  C.  L.  Dichter,  Stamford.  Claimed  per  tablet; 
Corrosive  sublimate  1-64  gr.,  potassium  iodid  2 grs.,  syr.  iron 
iodid  5 min.,  sol.  arsenic  and  mercury  iodid  2 min.,  tinct.  nux 
vomica  2 min.  Found;  Weights  of  24  tablets  ranged  from  497.2 
to  5-59.5,  average,  534.6,  mgms.  They  contained  5.21  potassium 


164  CONNECTICUT  EXPERIMENT  STATION  BULLETIN  200. 


and  17.10  per  cent,  iodin;  mercury,  arsenic  and  iron  present; 
sample  too  small  for  identification  of  nux  vomica.  Based  on  the 
potassium  content,  tablets  contained  22.12  per  cent,  potassium 
iodid,  so  that  heaviest  tablet  contained  1.91  grs.,  lightest,  1.70, 
average,  1.82. 

Tablets  slightly  deficient  in  potassium  iodid. 

Aspirin  Tablets. 

11587.  Aspirin  Tablets,  made  by  Daggett  and  Miller  Co.; 
stock  of  Dr.  J.  S.  Stanton,  New  London.  Claimed  per  tablet;  5 grs. 
Found;  Weights  of  1 2 tablets  ranged  from  42  2 . 5 to  447 .0,  average, 
434.1,  mgms.  They  contained  53.65%  aspirin,  or  from  3.50  to 
3.70,  average,  3.59  grs. 

Tablets  deficient  in  aspirin. 

11567.  Aspirin  7a6/e^s,  made  by  National  Drug  Co.;  stock  of 
Dr.  S.  H.  Holmes,  Jewett  City.  Claimed  per  tablet;  5 grs.  Found; 
Weights  of  12  tablets  ranged  from  339.0  to  356.0,  average  347.1, 
mgms.  They  contained  84.90%  aspirin,  or  from  4.44  to  4.66, 
average,  4.55  grs. 

Tablets  passed. 

11563.  Aspirin  Compound,  made  by  the  P.  F.  Noyes  Co.; 
stock  of  Dr.  F.  M.  Dunn,  New  London.  Claimed  per  tablet; 
Aspirin  i34  grs.,  strontium  salicylate  2 grs.,  acetphenetidin  i gr., 
caffein  34  gr.,  colchicin  1-200  gr.,  oil  of  wintergreen,  q.s.  Found; 
Weights  of  20  tablets  ranged  from  368.5  to  400.5,  average,  385.0, 
mgms.  They  contained  18.54  aspirin,  30.78  strontium  salicylate, 
14.10  acetphenetidin  and  3.80  per  cent,  caffein;  oil  of  wintergreen 
present  and  an  alkaloid  but  insufficient  for  identification  as 
colchicin. 

One  tablet  contained  in  part 

Strontium  Acetphen- 

Aspirin.  salicylate.  etidin.  Caffein. 


grs.  grs.  gr.  gr. 

Heaviest 1.15  1.90  0.87  0.235 

Lightest 1.05  1.75  0.80  0.216 

Average i.io  1.83  0.84  0.226 


Tablets  slightly  deficient  in  aspirin,  strontium  salicylate  and 
acetphenetidin. 

BlauTs  Compound. 

11572.  Blaud  Pills  Compound  No.  6,  made  by  Independent 
Pharmaceutical  Co. ; stock  of  Dr.  E.  P.  Douglass,  Groton.  Claimed 
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per  pill;  Arsenious  acid  1/60  gr.,  strychnin  sulphate  1/60  gr., 
corrosive  sublimate  1/60  gr.,  powdered  capsiciun  1/64  gr.  extr. 
gentian  1/16  gr.,  Blaud’s  mass  5 grs.  Found;  Weights  of  24 
pills  ranged  from  577.8  to  646.2,  average,  613.3,  mgms.  They 
contained  15.45  ferrous  carbonate  and  0.16  per  cent,  arsenious 
acid;  capsicum  and  strychnin  sulphate  (impure  residue=o.i9%) 
present;  mercury  present  but  material  insufficient  for  determina- 
tion. 

One  pill  contained  in  part 

Strychnin 

Ferrous  Arsenious  sulphate 

carbonate.  acid.  (impure). 


grs.  gr.  gr. 

Heaviest 1.54  0.0160  0.0189 

Lightest 1.38  0.0143  0.0169 

Average 1.46  0.0151  0.0180 

Tablets  passed. 


11593.  Blaud's  Compound  Tablets  No.  7,  made  by  'National 
Drug  Co.;  stock  of  Dr.  F.  Schavoir,  Stamford.  Claimed  per 
tablet;  Extr.  nux  vomica  i/io  gr.,  Blaud’s  mass  5 grs.,  arsenious 
acid  I /60  gr. , extr.  cascara  sagrada  i gr. , manganese  binoxid  i gr. 
Found;  Weights  of  24  tablets  ranged  from  680.1  to  725.5,  average, 
703.5,  mgms.  They  contained  8.30  ferrous  carbonate,  0.15 
arsenious  acid,  and  8.73  per  cent,  manganese  binoxid;  cascara  and 
strychnin  present  (impure  alkaloidal  residue=o.2o%). 

One  tablet  contained  in  part 


Ferrous  Arsenious  Maganese 
carbonate.  acid.  binoxid. 

gr.  gr.  gr. 

Heaviest 0-93  0.0168  0.98 

Lightest 0.87  0.0157  0.92 

Average 0.90  0.0163  0.95 


Tablets  satisfactory. 

Bronchitis  Tablets. 

11585.  Bronchitis  No.  6,  made  by  C.  Killgore;  stock  of  Dr. 
F.  E.  Wilcox,  Willimantic.  Claimed  per  tablet;  Creosote  i min., 
strychnin  sulphate  1/60  gr.,  terpen  hydrate  2 grs.,  eucalyptol 
Y2  gr.  Found;  Weights  of  20  tablets  ranged  from  461.2  to  535.4, 
average,  499.6  mgms.  They  contained  0.23  strychnin  sulphate  and 
approximately  22.60  per  cent,  terphen  hydrate;  creosote  and 
possibly  eucalyptol  present. 

One  tablet  contained  in  part:  ^ 
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Terpen 

Strychnin  hydrate 

Sulphate.  (approx.) 


gr.  grs. 

Heaviest 0.0190  1.87 

Lightest 0.0164  1.61 

Average 0.0177  i-74 


Tablets  probably  slightly  deficient  in  terpen  hydrate. 

Calcreose. 

11552.  Calcreose  No.  2,  made  by  the  Maltbie  Chemical  Co.; 
stock  of  Dr.  C.  K.  Heady,  Milford.  Claimed  per  tablet;  Calcreose 
(a  powder  containing  approximately  5%  of  beechwood  creosote 
in  chemical  combination  with  calcium)  4 grs.,  reduced  iron  3^  gr., 
arsenic  trioxid  1/150  gr.,  strychnin  1/150  gr.  Found;  Weights  of 
20  tablets  ranged  from  570.0  to  621.4,  average,  590.9  mgms. 
They  contained  calcium  oxid  8.92,  reduced  iron  6.33,  arsenic 
trioxid  0.038,  ash  29.91,  talc  3.14,  strychnin  not  over  0.035  and 
creosote  approximately  15.38  per  cent. 

The  amounts  of  arsenic  and  strychnin  are  much  higher  than 
claimed. 

Calomel  Tablets. 

11575.  Calomel  Tablet  Triturates,  made  by  Buffington  Phar- 
macy Co.;  stock  of  Dr.  R.  E.  Black,  New  London.  Claimed  per 
tablet;  Calomel  i/io  gr.,  flavored  with  wintergreen.  Found; 
Weights  of  26  tablets  ranged  from  70.7  to  86.2,  average,  77.1, 
mgms.  They  contained  8.10  per  cent,  of  calomel,  or  from  0.089 
to  0.109,  average  0.097  gr. 

Tablets  satisfactory. 

11573.  Calomel  Tablets,  mside  by  Drug  Products  Co.;  stock 
of  Dr.  W.  A.  Hillard,  Pawcatuck.  Claimed  per  tablet;  Calomel 
i/io  gr.,  flavored  with  spearmint.  Found;  Weights  of  25  tablets 
ranged  from  72.7  to  89.4,  average,  76.7  mgms.  They  contained 
8.42  per  cent,  of  calomel,  or  from  0.094  to  0.116,  average,  0.099  gr* 

Tablets  satisfactory. 

11627.  Calomel  Tablet  Triturates,  made  by  the  Harvey  Co.; 
stock  of  Dr.  G.  F.  Lewis,  Stratford.  Claimed  per  tablet;  Calomel 
I gr.  Found;  Weights  of  25  tablets  ranged  from  111.5  to  126.8, 
average,  119.9  mgms.  They  contained  49.37  per  cent,  of  calomel, 
or  from  0.85  to  0.97,  average,  0.91  gr. 

Tablets  passed. 

11611.  Calomel  Tablets  (Calomets),  made  by  Moore  and  Co.; 
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stock  of  Dr.  E.  M.  Hamblin,  Bristol.  Claimed  per  tablet;  Calomel 
i/io  gr.  Found;  Weights  of  25  tablets  ranged  from  28.2  to  38.4, 
average,  36.2  mgms.  They  contained  16.85  cent,  of  calomel, 
or  from  0.068  (a  single  light  tablet)  to  0.109,  average,  0.094  gr. 

Tablets  satisfactory. 

11568.  Calomel  Tablet  Triturates, mside  by  National  Drug  Co.; 
stock  of  Dr.  S.  H.  Holmes,  Jewett  City.  Claimed  per  tablet; 
'Calomel  i/io  gr.  Found;  Weights  of  25  tablets  ranged  from  73.6 
to  87.2,  average,  79.3  mgms.  They  contained  7.94  per  cent,  of 
calomel,  or  from  0.091  to  0.107,  average,  0.097 

Tablets  satisfactory. 

11559.  Calomel  Tablet  Triturates,  made  by  E.  L.  Patch  Co.; 
stock  of  Dr.  H.  Stendel,  Ansonia.  Claimed  per  tablet;  Calomel, 
I gr.  Found;  Weights  of  25  tablets  ranged  from  134.2  to  148.8, 
average,  141.2  mgms.  They  contained  45.28  per  cent,  of  calomel, 
or  from  0.94  to  1.04,  average,  0.99  gr. 

Tablets  satisfactory. 

11609.  Calomel  Tablets,  made  by  Tailby-Nason  Co.;  stock  of 
Dr.  W.  R.  Hanrahan,  Bristol.  Claimed  per  tablet;  Calomel  2 grs. 
Found;  Weights  of  18  tablets  ranged  from  153.2  to  169.5,  average, 
161.7  mgms.  Tablets  contained  69.34  per  cent,  of  calomel,  or 
from  1.64  to  1.82,  average,  1.73  grs. 

Tablets  deficient  in  calomel. 

11586.  Calomel  Tablets,  stock  of  Dr.  T.  R.  Parker,  Willimantic; 
11603,  stock  of  Dr.  C.  A.  Hamilton,  Waterbury;  11557,  stock  of 
Dr.  T.  J.  Connors,  West  Haven;  all  made  by  Yates  Drug  and 
Chemical  Co.  Claimed  per  tablet;  Calomel  i/io  gr.  Found;  In 
11586  weights  of  25  tablets  ranged  from  84.5  to  98.5,  average, 
94.9  mgms.  They  contained  6.62  per  cent,  of  calomel,  or  from 
0.086  to  o.ioi,  average,  0.097  gr.  In  11603  weights  of  25  tablets 
ranged  from  90.1  to  110.9,  average,  106.3  mgms.  They  contained 
6.30  per  cent,  of  calomel,  or  from  0.088  to  0.108,  average,  0.103  gr. 
In  11557  weights  of  25  tablets  ranged  from  90.0  to  99.6,  average, 
95.8  mgms.  They  contained  7.04  per  cent,  of  calomel,  or  from 
0.098  to  0.108,  average,  0.104  gr. 

Tablets  in  the  three  samples  satisfactory. 

11595.  Calomel  Tablets,  stock  of  Dr.  W.  Burke,  Greenwich; 
11614,  stock  of  Dr.  N.  A.  Burr,  Manchester;  both  made  by  Yates 
Drug  and  Chemical  Co.  Claimed  per  tablet;  Calomel  1/4  gr. 
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Found;  In  11595  weights  of  25  tablets  ranged  from  90.1  to  100.9, 
average,  96.8  mgms.  They  contained  16.23  cent,  of  calomel 
or  from  0.226  to  0.253,  average,  0.242  gr.  In  11614  weights  of 
25  tablets  ranged  from  86.2  to  95.5,  average,  91.1  mgms.  They 
contained  17.16  per  cent,  of  calomel,  or  from  0.228  to  0.252, 
average,  0;242  gr. 

Tablets  in  both  samples  satisfactoiyL 

Calomel  and  Soda  Tablets. 

11571.  Calmnel  and  Soda  Tablet  Triturates  No.  3,  made  by  Inde- 
pendent Pharmaceutical  Co.;  stock  of  Dr.  E.  P.  Douglass, 
Groton.  Claimed  per  tablet;  Calomel  1/4  gr.,  sodium  bicarbonate 
I gr.  Found;  Weights  of  25  tablets  ranged  from  116.5  lo  130.2, 
average,  124.3  mgms.  They  contained  12.52  calomel  and  57.46 
per  cent,  sodium  bicarbonate,  so  that  one  tablet  contained: 

Sodium 

Calomel.  bicarbonate. 


gr.  grs. 

Heaviest 0.252  115 

Lightest 0.225  1.03 

Average 0.240  i . 10 


Tablets  are  satisfactor}\ 

11570.  Calcnnel  Compound  Tablet  Triurates  No.  6,  made  by 
E.  L.  Patch  Co.;  stock  of  Dr.  J.  H.  AIcLoughlin,  Jewett  City. 
Claimed  per  tablet;  Calomel  1/2  gr.,  sodium  bicarbonate  1/2  gr. 
Found;  Weights  of  25  tablets  ranged  from  150.0  to  166.9,  average, 
160.3  mgms.  They  contained  19.74  calomel  and  74.93  per  cent, 
sodium  bicarbonate,  so  that  one  tablet  contained: 

Sodium 

Calomel  bicarbonate. 


gr.  grs. 

Heaviest 0.509  1.93 

Lightest 0.456  1.73 

Average 0.488  1.85 


Tablets  satisfactory^  the  claim  for  sodium  bicarbonate  probably 
having  been  copied  incorrectly. 

11606.  Calo7nel  and  Soda  Tablets,  made  by  Yates  Drug  and 
Chemical  Co. ; stock  of  Dr.  J.  Gaucher,  Waterbury.  Claimed  per 
tablet;  Calomel  i/io  gr.,  sodium  bicarbonate  i gr.  Found; 
Weights  of  25  tablets  ranged  from  121.9  to  129.6,  average,  126.5 
mgms.  They  contained  5.34  calomel  and  51.14  per  cent,  sodium 
bicarbonate,  so  that  one  tablet  contained: 


DRUG  PRODUCTS. 


169 


Sodium 

Calomel.  bicarbonate. 


gr.  grs. 

Heaviest 0.107  1.02 

Lightest 0.100  0.96 

Average 0.104  100 


Tablets  satisfactory. 

Cascara  Compound. 

11607.  Cascara  Compound  No.  3,  made  by  E.  L.  Patch  Co.; 
stock  of  Dr.  R.  J.  Lawton,  Terryville.  Claimed  per  tablet;  Cas- 
carin  34  aloin  34  podophyllin  1/6  gr.  extr.  belladonna 
gr-»  strychnin  sulphate  1/60  gr.,  gingerine  34  Found; 
Weights  of  25  tablets  ranged  from  165.9  to  199.6,  average,  181.5 
mgms.  They  contained  aloin,  ginger,  resins  (probably  podo- 
phyllin) and  probably  cascara ; no  tests  were  made  for  belladonna 
alkaloids;  no  calomel  present;  0.56  per  cent,  of  total  alkaloids 
chiefly  strychnin.  Heaviest  tablet  contained  0.0172,  lightest 
0.0143,  average  0.0157  gr.  of  strychnin. 

Tablets  satisfactory. 

Cathartic  Compound. 

11578.  Cathartic  Compound,  made  by  Daggett  and  Miller  Co. ; 
stock  of  Dr.  J.  N.  Callahan,  Norwich.  Claimed  per  tablet;  Extr. 
colocynth  Co.  i34  gi’S-,  calomel  i gr.,  jalap  resin  1/3  gr.,  powdered 
gamboge  34  gr*  Found;  Weights  of  17  tablets  ranged  from  410.2 
to  443.9,  average,  430.3  mgms.  They  contained  14.60  per  cent, 
of  calomel,  a large  amount  of  resinous  material,  aloes  and  a bitter 
principle  (colocynth),  the  aloes  indicating  the  presence  of  Extr. 
colocynth  Co.  The  tablets  contained  from  0.92  to  i.oo,  average, 
0.97  gr.  of  calomel. 

Tablets  satisfactory. 

11452.  Cathartic  Compound,  made  by  National  Drug  Co.; 
stock  of  Dr.  T.  Martino,  Hartford.  Claimed  per  tablet;  Extr. 
colocynth  Co.,  i34  grs.,  calomel  i gr.,  jalap  resin  1/8  gr.,  powdered 
gamboge  34  gr.  Found;  Weights  of  20  tablets  ranged  from  320.0 
to  346.1,  average,  332.0  mgms.  They  contained  14.60  per  cent, 
of  calomel,  a large  amount  of  resinous  material,  aloes  and  a bitter 
principle  (colocynth),  the  aloes  indicating  the  presence  of  Extr. 
colocynth  Co.  The  tablets  contained  from  0.72  to  0.78,  average, 
0*75  gr-  of  calomel. 

Tablets  deficient  in  calomel. 
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Cold  Tablets. 

11576.  Cold  Tablets,  made  by  Buffington  Pharmacy  Co. ; stock 
of  Dr.  R.  E.  Black,  New  London.  Claimed  per  tablet;  Acetanilid 
SI’S-,  powdered  opium  3/20  grs.,  camphor  monobrom  1/3  gr., 
caffein  citrated  Y2  gr.,  cascara  sagrada  Yi  gr.  Found;  Weights  of 
20  tablets  ranged  from  252.8  to  269.6,  average,  263.1  mgms.  They 
contained  33.40  acetanilid  and  12.16  per  cent,  of  caffein  citrated 
U.  S.  P.;  powdered  opium,  camphor  monobrom  and  cas  ara 
present.  One  tablet  contained  in  part: 


Caffein  cit- 

Acetanilid.  rated,  U.  S.  P. 

I grs.  gr. 

Heaviest i-39  0.51 

Lightest 1.30  0-47 

Average 1.36  o • 49 


Tablets  deficient  in  acetanilid. 

11618.  Cold  Tablets  No.  2 {Dr.  Gage)  made  by  Moore  and  Co.; 
stock  of  Dr.  T.  E.  O’Loughlin,  Rockville.  Claimed  per  tablet; 
Powdered  capsicum  Y gr*.  tinct.  aconite  i min.,  quinin*  sulphate 
2 grs.  and  Dover’s  powder  2 grs.  Found;  Weights  of  20  tablets 
ranged  from  41 5 .4  to  462 . 2 , average,  446.4  mgms.  They  contained 
28.77  P^r  cent,  quinin  sulphate;  capsicum,  Dover’s  powder 
(opium  and  ipecac)  present;  no  test  made  for  aconitin.  They 
contained  from  1.84  to  2.05,  average,  1.98  grs.  quinin  sulphate. 

Tablets  satisfactory  so  far  as  tested. 

Hammond's  Tonic. 

11560.  Triturate  Tablets  Tonic  {Dr.  Hammond),  made  by  E. 
L.  Patch  Co.;  stock  of  Dr.  H.  Stendel,  Ansonia.  Claimed  per 
tablet;  Iron  pyrophosphate  Y gr*.  quinin  sulphate  Yi  gr  strychnin 
sulphate  1/120  gr.  Found;  Weights  of  20  tablets  ranged  from 
95.8  to  100.8,  average,  98.9  mgms.  They  contained  23.90  total 
alkaloids,  6.12  iron  and  11.24  per  cent,  phosphoric  acid;  quinin 
and  strychnin  present  as  sulphates;  material  insufficient  for 
quantitative  separation  of  the  small  amount  of  strychnin.  Iron 
pyrophosphate  is  an  indefinite  salt,  but  judging  from  the  relation 
between  the  iron  and  phosphoric  acid  found  the  tablets  contained 
from  19  to  20  per  cent,  of  anhydrous  iron  pyrophosphate. 

Tablets  passed  as  probably  satisfactory. 

Headache  Tablets. 

11608.  Acetanilid  Comp.  Tablets,  m2L6.&  by  Brewer  and  Co.; 
stock  of  Dr.  W.  R.  Hanrahan,  Bristol.  Claimed  per  tablet;  Acetan- 
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ilid  3.5  grs.,  caffeine  0.5  grs.,  sodium  bicarbonate  i gr.  Found; 
Weights  of  15  tablets  ranged  from  452.7  to  477.8,  average,  462.3 
mgms.  They  contained  47.52  acetanilid,  6.80  caffeine  and  13.94 
per  cent,  sodium  bicarbonate,  so  that  one  tablet  contained: 

Sodium 

Acetanilid.  Caffein.  bicarbonate. 


grs.  gr.  grs. 

Heaviest 3-50  0.50  1.03 

Lightest 3.32  0.48  0.97 

Average 3.39  0.49  0.99 


Tablets  satisfactory 

11626.  Acetanilid  Comp.  Tablets,  No.  4,  made  by  National 
Drug  Co.;  stock  of  Dr.  E.  J.  Thompson,  Hartford.  Claimed  per 
tablet;  Acetanilid  3}^  grs.,  sodium  bicarbonate  8/10  gr.,  sodium 
bromid  i/io  gr.,  caffeine  citrated  Found;  Weights  of  15 

tablets  ranged  from  375.9  to  403.9,  average,  389.2  mgms.  They 
contained  57.93  acetanilid,  15.46  sodium  bicarbonate,  1.46  sodium 
bromid  and  8.24  per  cent,  citrated  caffeine  U.  S.  P.,  so  that  one 
tablet  contained: 

Sodium  Sodium  Caffein 

Acetanilid.  bicarbonate.  bromid.  citrated,  U.  S.  P. 


grs.  gr.  gr.  gr. 

Heaviest 3.61  0.96  0.091  0.51 

Lightest 3 36  0.90  0.085  0.48 

Average 3 48  0-93  0.088  0.50 


Tablets  passed,  although  slightly  deficient  in  sodium  bromid. 

11444.  Acetanilid  Comp.  Tablets  No.  17,  made  by  National 
Drug  Co.;  stock  of  Dr.  C.  L.  Dichter,  Stamford.  Claimed  per 
tablet;  Acetanilid  3 grs.,  sodium  bicarbonate  2 grs.,  caffeine 
citrated  3^  gr.,  camphor  monobrom  Y2  gt*-.  acid  tartaric  1/8  gr., 
fl.  ex.  gelsemium  i min.,  oil  of  cinnamon  q.  s.  Found;  Weights  of 
12  tablets  ranged  from  438.5  to  459.8,  average,  446.1  mgms. 
They  contained  43.16  acetanilid,  7.20  citrated  caffein  U.  S.  P., 
and  28.45  cent,  sodium  bicarbonate;  camphor  monobrom, 
tartaric  acid,  oil  of  cinnamon  and  gelsemium  present,  so  that  one 
tablet  contained  in  part : 


Citrated  Sodium 

Acetanilid.  caffein,  U.  S.  P.  bicarbonate, 
grs.  gr.  grs. 

Heaviest 3.06  0.51  2.02 

> Lightest '.  2.92  0.49  1.93 

Average > 2.97  0.50  1.96 


Tablets  satisfactory. 
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11622.  Migrain  Tablets  No.  2,  made  by  E.  L.  Patch  Co.; 
stock  of  Dr.  T.  F.  Rockwell,  Rockville.  Claimed  per  tablet; 
Acetanilid  2 grs.,  cafEein  citrated  0.5  gr.  camphor  monobrom 
0.5  gr.  Found;  Weights  of  20  tablets  ranged  from  227.2  to  254.4, 
average,  240.3  mgms.  They  contained  54.26  acetanilid  and  13.32 
per  cent,  citrated  caffein  U.  S.  P.  camphor  monobron  present; 
so  that  one  tablet  contained: 

Citrated 

Acetanilid.  caffein,  U.  S.  P. 


grs.  gr. 

Heaviest 2.13  0.52 

Lightest 1.90  0.47 

Average 2.01  0-49 


Tablets  satisfactory. 

11620.  Migrain  Tablets  No.  3,  made  by  Surgeons  and  Phy- 
sicians Supply  Co.;  stock  of  Dr.  T.  F.  O’Loughlin,  Rockville. 
Claimed  per  tablet;  Acetanilid  2 grs.,  caffein  citrated  0.5  gr., 
camphor  monobrom  0.5  gr.  Found;  Weights  of  15  tablets  ranged 
from  298.7  to  349.8,  average,  328.8  mgms.  They  contained  36.20 
acetanilid  and  8.92  per  cent,  citrated  caffein,  U.  S.  P.;  camphor 
monobrom  present;  so  that  .one  tablet  contained: 

Citrated 

Acetanilid.  caffein,  U.  S.  P. 
grs.  gr. 

Heaviest i-95  0.48 

Lightest 1.77  0.41 

Average 1.84  0.45  • 

Tablets  passed. 

11583.  Migrain  Tablets,  made  by  Tailby-Nason  Co.;  stock  of 
Dr.  T.  Soltz,  New  London.  Claimed  per  tablet;  Acetanilid  2 
grs.,  caffein  citrated  0.5  gr.,  camphor  monobrom  0.5  gr.  Found; 
Weights  of  20  tablets  ranged  from  198.4  to  233.4,  average,  223.0 
mgms.  They  contained  58.03  acetanilid  and  14.36  per  cent, 
citrated  caffein,  U.  S.  P.;  camphor  monobrom  present;  so  that 
one  tablet  contained : 

Citrated 

Acetanilid.  caffein,  U.  S.*P. 


grs.  gr. 

Heaviest 2.09  0.52 

Lightest 1.78  0-44 

Average 2.00  0.50 


Tablets  satisfactory. 

11601.  Migrain  Tablets,  made  by  Tailby-Nason  Co.;  stock 
of  Dr.  C.  Rowling,  New  Haven.  Claimed  per  tablet;  Acetanilid 
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2 grs.,  caffein  0.25  gr.,  camphor  monobrom  0.5  gr.  Found; 
Weights  of  20  tablets  ranged  from  202.6  to  230.6,  average,  221.2 
mgms.  They  contained  57.94  acetanilid  and  7.18  per  cent, 
caffein;  camphor  monobrom  present;  so  that  one  tablet  con- 
tained : 

Acetanilid.  Caffein. 


grs.  gr. 

Heaviest 2.06  0.26 

Lightest 1. 8 1 0.22 

Average 1.98  0.24 


Tablets  satisfactory. 

11605.  Headache  Tablets  (Dr.  F.  J.  Hawley),  made  by  Yates 
Drug  and  Chemical  Co.;  stock  of  Dr.  J.  Caucher,  Waterbury. 
Claimed  per  tablet;  Acetanilid  2.5  grs.,  aromatic  powder  0.5  gr., 
sodium  bicarbonate  i gr.,  caffein  0.5  gr.,  camphor  o.i  gr.,  oil 
quassia  q.  s.  Found;  Weights  of  15  tablets  ranged  from  341.6 
to  362.7,  average,  330.6  mgms.  They  contained  46.61  acetanilid, 
8.90  caffein  and  19.16  per  cent,  sodium  bicarbonate;  volatile  oil, 
aromatics  and  camphor  present;  so  that  one  tablet  contained; 

Sodium 

Acetanilid.  Caffein.  bicarbonate. 


grs.  gr.  grs. 

Heaviest 2.61  0.50  1.07 

Lightest 2.46  0.47  1. 01 

Average 2.52  0.48  1.04 


Tablets  satisfactory. 

Hexamethylene  Tetramine  Tablets. 

11598.  Hex-uro-gen,  made  by  Daggett  and  Miller  Co.;  stock 
of  Dr.  H.  L.  F.  Locke,  Hartford.  Claimed  per  tablet;  Hexamethy- 
lenamine  5 grs.,  acid  sodium  phosphate  5 grs.  Found;  Weights 
of  12  tablets  ranged  from  676.9  to  706.7,  average,  694.7  mgms. 
They  contained  51.80  hexamethylene  tetramine  and  42.16  per 
cent,  of  acid  sodium  phosphate,  so  that  one  tablet  contained; 

Hexamethylene  Acid  sodium 
tetramine.  phosphate. 


grs.  grs. 

Heaviest 5.65  4.60 

Lightest 5.41  4.41 

Average 5.55  4.52 


Tablets  satisfactory. 

11612.  Hexaform  Tablets,  made  by  Yates  Drug  and  Chemical 
Co.;  stock  of  Dr.  A.  S.  Brackett,  Bristol.  Claimed  per  tablet; 
Hexaform  5 grs.  Found;  Weights  of  12  tablets  ranged  from  311.8 
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to  338.2,  average,  323.6  mgms.  They  contained  99.75  per  cent, 
hexamethylene  tetramine,  or  from  4.80  to  5.21,  average,  4.98  grs. 
per  tablet. 

Tablets  satisfactory. 

Hypophosphites  Compound, 

11599.  Tabs.  Hypophosphites  Compound  Improved,  made  by 
Daggett  and  Miller  Co. ; stock  of  Dr.  H.  L.  F.  Locke,  Hartford. 
Claimed  per  tablet;  Iron  hypophosphite  3/8  gr.,  manganesfe  hypo- 
phosphite  quinin  hypophosphite  1/6  gr.,  calcium  hypo- 

phosphite  34  potassium  hypophosphite  3/8  gr.,  strychnin 
hypophosphite  1/64  gr.,  arsenious  acid  1/50  gr.,  cascarin  1/8  gr. 
Found;  Weights  of  25  tablets  ranged  from  150.2  to  177.9,  average,. 
161.4  mgms.  They  contained  2.05  iron,  2.42  manganese,  1.04 
calcium,  3.57  potassiimi,  10.82  phosphorus  and  0.51  per  cent, 
arsenious  acid;  quinin,  strychnin  and  hypophosphites  present. 
The  claimed  amounts  of  the  various  hypophosphites  require  3.31 
per  cent,  iron,  2.95  manganese,  2.34  calciiun  and  5.59  potassium,, 
with  17.37  total  phosphorus.  Our  analysis  shows  only  about  62 
per  cent,  of  the  required  phosphorus  and  deficiencies  in  iron,, 
manganese,  calciiun  and  potassium. 

Tablets  below  strength  claimed. 

Iodized  Calcium. 

11449.  Calcium  Iodized,  made  by  Daggett  and  Miller  Co.; 
stock  of  Dr.  S.  M.  Garlick,  Bridgeport.  Claimed  per  tablet;  Cal- 
cium iodized  i gr.  Found;  Weights  of  25  tablets  ranged  from  91.5 
to  iii.o,  average,  101.7  mgms.  They  contained  3.09  per  cent, 
total  iodin,  0.26  available  iodin,  14.20  total  calcium  oxid  and  3.28- 
calcium  iodid  (calculated  from  the  non-available  iodin).  The 
tablets,  therefore,  contained  from  1/227  “to  1/270,  average,  1/244 
gr.  available  iodin  and  from  1/18  to  1/22,  average,  1/20  gr. 
calcium  iodid. 

No  standard  for  comparison. 

La  Grippe  Saratoga  Tablets. 

11624.  La  Grippe  Saratoga  Tablets,  made  by  the  Harvey  Co.; 
stock  of  Dr.  J.  B.  Waters,  Hartford.  Claimed  per  tablet;  Acetanilid 
grs.,  caffein  citrated  34  gr>,  ipecac,  1/20  gr.,  quinin  salicylate 
34  gr.,  capsicum  i/io  gr.,  podophyllin  1/40  gr.,  aloin  1/40  gr. 
Found;  Weights  of  15  tablets  ranged  from  350.2  to  405.9,  average^ 
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380.4  mgms.  They  contained  31.11  acetanilid,  8.96  citrated 
caffein  U.  S.  P.,  6.32  total  alkaloids  and  2.45  per  cent,  salicylic 
acid  (probably  as  quinin  salt) ; capsicum,  quinin  salicylate,  aloin, 
podophyllin  and  ipecac  powder  present;  so  that  one  tablet  con- 
tained in  part : 

Citrated 

Acetanilid.  Caflfein,  U . S.  P. 


grs.  gr. 

Heaviest 1.95  0.56 

Lightest 1.68  0.48 

Average 1.83  0.53 


Tablets  quite  variable  in  weight,  but  satisfactory  as  regards 
average  composition. 

Mercury  Protoiodid  Tablets. 

11602.  Mercury  Protoiodid  Tablets,  made  by  Polk  Calder  Co.; 
stock  of  Dr.  M.  D.  Slattery,  New  Haven.  Claimed  per  tablet; 
Mercury  protoiodid  34  gr.,  charcoal  i/io  gr.,  aromatics  q.s. 
Found;  Weights  of  25  tablets  ranged  from  97.0  to  102.5,  average, 
99.1,  mgms.  They  contained  15.22  per  cent,  of  mercury  pro- 
toiodid, or  from  0.228  to  0.240,  average,  0.233  tablet. 

Tablets  satisfactory. 

Mixed  Treatment. 

11453.  Mixed  Treatment  {Dr.  Sherwell),  made  by  National 
Drug  Co. ; stock  of  Dr.  T.  Martino,  Hartford.  Claimed  per  tablet; 
Corrosive  sublimate  1/64  gr.,  potassium  iodid  2 grs.  syr.  iron 
iodid  5 min.,  liq.  arsenic  and  mercury  iodid  2 min.,  tinct.  nux 
vomica  3 min.  Found;  Weights  of  20  tablets  ranged  from  497.4 
to  532.4,  average,  514.6,  mgms.  They  contained  5.75  potassimn 
and  20.06  per  cent,  iodin;  mercury,  arsenic  and  iron  present; 
insufficient  sample  to  confirm  presence  of  nux  vomica.  Based  on 
the  potassium  percentage  tablets  contained  24.41  per  cent,  potas- 
sium iodid,  so  that  heaviest  contained  2.01,  lightest  1.87,  average, 
1.94  grs. 

Tablets  passed. 

Myalgie  {Dr.  Harvey). 

11566.  Myalgie  {Dr.  Harvey),  mdide  by  Daggett  and  Miller  Co. ; 
stock  of  Dr.  G.  E.  Bradford,  New  London.  Claimed  per  tablet; 
Sodium  salicylate  2 grs.,  acetanilid  2 grs.,  cerium  oxalate  34  gr., 
caffein  citrated  34  gr.  Found;  Weights  of  20  tablets  ranged 
from  382.2  to  419.4,  average,  406.6,  mgms.  They  contained 
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21.26  sodium  salicylate,  25.30  acetanilid,  4.92  citrated  caffein 
U.  S.  P.,  and  7.10  per  cent,  cerium  oxalate;  so  that  one  tablet  con- 
tained 

Sodium  • Citrated  Cerium 

Salicylate.  Acetanilid.  caffein,  U.  S.  P.  Oxalate. 


grs.  grs.  gr.  , gr. 

Heaviest 1.38  1.64  0.32  0.46 

Lightest 1.26  1.50  0.29  0.42 

Average 1.33  1.59  0.31  0.45 


Tablets  deficient  in  sodium  salicylate,  acetanilid  and  citrated 
caffein. 

Neuralgie  No.  5. 

11610.  Neuralgie  No.  5,  made  by  Yates  Drug  and  Chemical 
Co.;  stock  of  Dr.  E.  M.  Hamblin  Bristol.  Claimed  per  tablet; 
Acetanilid  2 grs.,  aconitin  i/ioo  gr.,  strychnin  muriate  1/120  gr., 
quinin  muriate  i gr.  Found;  Weights  of  15  tablets  ranged 
from  309.5  to  324.2,  average,  317.9,  mgms.  They  contained  39.60 
acetanilid  and  17.50  per  cent,  total  alkaloids;  quinin,  strychnin 
and  chlorids  present;  no 'test  made  for  aconitin. 


One  tablet  contained  in  part 


Acetanilid. 

Total 

Alkaloids. 

grs. 

gr. 

Heaviest 

1.98 

0.875 

Lightest 

1.89 

0.837 

Average 

1-94 

0.659 

Tablets  passed. 

Ph  enolphthalein  T ablets . 

11581.  Phenolphthalein  Tablets,  stock  of  Dr.  N.  B.  Lewis, 
Norwich;  11589,  stock  of  Dr.  G.  A.  Shelton,  Shelton;  both  made 
by  the  G.  F.  Harvey  Co.  Claimed  per  tablet;  Phenolphthalein 
2 grs.  Found;  In  11581  weights  of  24  tablets  ranged  from  276.9 
to  303.9,  average,  287.2,  mgms.  They  contained  48.46  per  cent, 
phenolphthalein,  or  from  2.07  to  2.27,  average,  2.15,  grs.  per 
tablet.  In  11589  weights  of  20  tablets  ranged  from  288.7  “to 
305.2,  average,  297.3  nigms.  They  contained  43.13  per  cent, 
phenolphthalein,  or  from  1.92  to  2.03,  average,  1.98  grs.  per 
tablet. 

Tablets  in  both  samples  satisfactory. 

Phenolphthalein  and  Calomel  Tablets. 

11621.  Phenolphthalein  and  Calomel  Tablets,  made  by  Tailby- 
Nason  Co. ; stock  of  Dr.  T.  F.  Rockwell,  Rockville.  Claimed  per 
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tablet;  Phenolphthalein  i/io  gr.,  calomel  i/io  gr.  Found; 
Weights  of  25  tablets  ranged  from  90.9  to  109.2,  average,  102.5, 
mgms.  They  contained  6.94  per  cent,  phenolphthalein  and  6.56 
calomel,  so  that  one  tablet  contained 

Phenol- 
phthalein. Calomel, 

gr.  gr. 

Heaviest*. 0.117  o.iii 

Lightest 0,097  0.092 

Average o.iio  0.104 

Tablets  satisfactory. 

Quinin  Sulphate  Tablets. 

11615.  Quinin  Sulphate  Tablets,  made  by  Tailby-Nason  Co.; 
stock  of  Dr.  W.  S.  Gillam,  South  Manchester.  Claimed  per  tablet; 
Quinin  sulphate  2 grs.  Found;  Weights  of  15  tablets  ranged 
from  312.0  to  336.9,  average,  322.6  mgms.  They  contained  38.41 
per  cent,  quinin  sulphate,  or  from  1.85  to  2.00,  average,  1.9 1,  grs. 
per  tablet. 

Tablets  satisfactory. 

11623.  Quinin  Sulphate  Tablets,  made  by  John  Wyeth  and 
Bro. ; stock  of  Dr.  J.  B.  Waters,  Hartford.  Claimed  per  tablet; 
Quinin  sulphate  2 grs.  Found;  Weights  of  20  tablets  ranged 
from  256.6  to  280.0,  average,  266.3,  mgms.  .They  contained 
44.06  per  cent,  quinin  sulphate,  or  from  1.74  to  1.90,  average, 
1. 8 1 grs.  per  tablet. 

Tablets  deficient  in  quinin  sulphate. 

11590.  Quinin  Sulphate  Tablets,  made  by  Yates  Drug  and 
Chemical  Co. ; stock  of  Dr.  G.  A.  Shelton,  Shelton.  Claimed  per 
tablet;  Quinin  sulphate  2 grs.  Found;  Weights  of  20  tablets 
ranged  from  210.0  to  234.5,  average  225.3  mgms.  They  con- 
tained 62.18  per  cent,  quinin  sulphate,  or  from  2.01  to  2.25,  aver- 
age, 2.16  grs.  per  tablet. 

Tablets  satisfactory. 

Quinin  and  Nux  Vomica  Tablets. 

11600.  Quinin  and  Nux  Vomica  Tablets,  made  by  Tailby-Nason 
Co.;  stock  of  Dr.  C.  Rawling,  New  Haven.  Claimed  per  tablet; 
Quinin  sulphate  i gr.,  extr.  nux  vomica  i/io  gr.  Found;  Weights 
of  20  tablets  ranged  from  175.9  to  195.3,  average,  186. i mgms. 
They  contained  32.79  per  cent,  quinin  sulphate;  nux  vomica 
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alkaloids  present  but  not  determined.  Tablets  contained  in  part 
from  0.89  to  0.99,  average,  0.94  gr.  quinin  sulphate  per  tablet. 

Tablets  satisfactor\L 

Sodium  Bromid  Tablets. 

11574.  Sodium  Bromid  made  by  BuflSngton  Pharmacy 

Co.;  stock  of  Dr.  E.  A.  Hillard,  Pawcatuck.  Claimed  per  tablet; 
Sodium  bromid  5 grs.  Found;  Weights  of  25  tablets  ranged  from 
317.0  to  328.2,  average,  324.2  mgms.  They  consisted  wholly 
of  sodium  bromid  and  contained  from  4.89  to  5.06,  average,  5.00 
grs.  per  tablet. 

Tablets  satisfactor>L 

Sodium  Salicylate  Tablets. 

11450.  Sodium  Salicylate  Tablets,  made  by  Drug  Products  Co.; 
stock  of  Dr.  C.  P.  Townsend,  Bridgeport.  Claimed  per  tablet; 
Sodium  salicylate  5 grs.  Found;  Weights  of  12  tablets  ranged 
from  376.5  to  465.0,  average,  412.6,  mgms.  They  contained 
71.55  per  cent,  sodium  salicylate,  or  from  4.16  to  5.14,  average, 
4.56  grs.  per  tablet. 

Tablets  deficient  in  sodium  salicylate,  5 of  the  12  showing  a 
deficiency  greater  than  10  per  cent,  and  only  one  containing  the 
full  amount  claimed;  very  variable  in  weight. 

11569.  Sodium  Salicylate  Tablets,  made  by  the  Maltbie  Chem- 
ical Co.;  stock  of  Dr.  J.  H.  McLoughlin,  Jewett  City.  Claimed 
per  tablet;  Sodium-  salicylate  5 grs.  Found;  Weights  of  20 
tablets  ranged  from  428.5  to  464.5,  average,  451.0  mgms.  They 
contained  70.71  per  cent,  sodium  salicylate,  or  from  4.67  to  5.07, 
average,  4.92  grs.  per  tablet. 

Tablets  satisfactor^L 

11613.  Sodium  Salicylate  Tablets,  made  by  Yates  Drug  and 
Chemical  Co.;  stock  of  Dr.  A.  S.  Brackett,  Bristol.  Claimed  per 
tablet;  Sodium  sahcylate  5 grs.  Found;  Weights  of  21  tablets 
ranged  from  425.0  to  450. 5,- average ,440.9,  mgms . They  contained 

69.74  per  cent,  sodium  salicylate,  or  from  4.57  to  4.85,  average, 

4.74  grs.  per  tablet. 

Tablets  passed. 

Strontium  Salicylate  Tablets. 

11580.  Strontium  Salicylate  Tablets,  made  by  Drug  Products 
Co.;  stock  of  Dr.  N.  B.  Levfis,  Norwich.  Claimed  per  tablet; 
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Strontium  salicylate,  5 grs.  Found;  Weights  of  24  tablets  ranged 
from  363.0  to  407.5,  average,  386.5  mgms.  They  contained 
salicylic  acid  equivalent  to  76.23  per  cent,  strontium  salicylate 
(strontium  present,  but  only  93.8  per  cent,  of  theoretical  amount), 
or  from  4.27  to  4.80,  average,  4.54  grs.  per  tablet. 

Tablets  deficient  in  strontium  salicylate,  7 of  the  24  showing  a 
deficiency  greater  than  10  percent.,  and  no  tablet  containing  the 
full  amount  claimed. 

Strychnin  Sulphate  Tablets. 

11564.  Strychnin  Sulphate  Tablets,  made  by  Bristol  Myers  Co. ; 
stock  of  Dr.  F.  M.  Dunn,  New  London.  Claimed  per  tablet; 
Strychnin  sulphate  1/60  gr.  Found;  Weights  of  53  tablets 
ranged  from  66.0  to  86.2,  average,  75.2  mgms.  They  contained 
1. 3 1 percent,  strychnin  sulphate,  or  from  0.0134  to  0.0174,  aver- 
age, 0.0152  gr.  per  tablet. 

Tablets  satisfactory. 

11440.  Strychnin  Sulphate  Tablets,  made  by  Independent 
Pharmaceutical  Co. ; stock  of  Dr.  C.  K.  Isham,  Hartford.  Claimed 
per  tablet;  Strychnin  sulphate  1/60  gr.  Found;  Weights  of  50 
tablets  ranged  from  87.8  to  114.0,  average,  96.0  mgms.  They 
contained  1.09  per  cent,  strychnin  sulphate,  or  from  0.0147  to 
0.0192,  average,  0.0161  gr.  per  tablet. 

Tablets  satisfactory. 

11597.  Strychnin  Sulphate  Tablets,  made  by  Progressive 
Chemical  Co.,  New  Haven;  stock  of  Dr.  A.  E.  Abrams,  Hartford. 
Claimed  per  tablet;  Strychnin  sulphate  1/50  gr.  Found;  Weights 
of  50  tablets  ranged  from  48.5  to  77.8,  average,  67.6  mgms.  They 
contained  0.79  per  cent,  strychnin  sulphate,  or  from  0.0059  to 
0.0095,  average,  0.0082,  gr.  per  tablet. 

Tablets  deficient  in  strychnin  sulphate  and  very  variable  in 
weight. 

11582.  Strychnin  Sulphate  Tablets,  made  by  the  Tracy  Co., 
New  London;  stock  of  Dr.  T.  Soltz,  New  London.  Claimed  per 
tablet;  Strychnin  sulphate  1/60  gr.  Found;  Weights  of  48 
tablets  ranged  from  96.1  to  123.2,  average,  109.3  nigms.  They 
contained  0.91  per  cent,  strychnin  sulphate,  or  from  0.0135  to 
0.0173,  average,  0.0154  gr.  per  tablet. 

Tablets  satisfactory. 
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11594.  Strychnin  Sulphate  Tablets,  stock  of  Dr.  W.  Burke^ 
Greenwich;  11604,  stock  of  Dr.  C.  A.  Hamilton,  Waterbury;  both 
made  by  Yates  Drug  and  Chemical  Co.  Claimed  per  tablet; 
Strychnin  sulphate  i/6o  gr.  Found;  In  11594  weights  of  50 
tablets  ranged  from  90.9  to  106.0,  average,  99.0  mgms.  They 
contained  1.03  per  cent,  strychnin  sulphate,  or  from  0.0144  to 
0.0169,  average,  0.0158  gr.  per  tablet. 

In  11604  weights  of  51  tablets  ranged  from  94.0  to  loi.o,. 
average,  96.3  mgms.  They  contained  1.03  per  cent,  strychnin 
sulphate,  or  from  0.0149  to  0.016 1,  average,  0.0153  tablet. 

Tablets  in  both  samples  satisfactory. 

Solutions. 

Elixir  of  Iron,  Quinin  and  Strychnin. 

11596.  Elixir  of  Iron,  Quinin  and  Strychnin  Phosphate,  made  by 
Brewer  and  Co. ; stock  of  Dr.  A.  E.  Abrams,  Hartford.  Claimed; 
Each  fl.  dram  contains  tinct.  iron  citrochlorid  min.,  quinin 
hydrochlorid  3^  gr.,  strychnin  phosphate  1/64  gr.  Found;  The 
elixir  contained  16.68  per  cent,  alcohol  by  volume,  0.52  iron,  0.672 
quinin  (approximately)  and  0.028  strychnin  (approximately).  It 
contained  therefore,  8.8  min.  tinct.  iron  citrochlorid,  approximately 
0.49  gr.  quinin  hydrochlorid  and  approximately  1/41  gr.  strychnin 
phosphate. 

Elixir  satisfactory. 

11616.  Elixir  Iron,  Quinin  and  Strychnin  No.  2,  made  by 
Yates  Drug  and  Chemical  Co.;  stock  of  Dr.  W.  R.  Tinker,  South 
Manchester.  Claimed;  Each  fi.  oz.  contains  strychnin  sulphate 
2/15  gr.,  quinin  sulphate  4 grs.,  tinct.  iron  citrochlorid  60  min., 
sodium  citrate  q.s.,  alcohol  19  per  cent.  Found;  The  elixir  con- 
tained 17.55  cent,  alcohol  by  volume,  0.52  iron,  0.577  quinin 
(approximately),  and  0.020  strychnin  (approximately).  It  there- 
fore contained  per  fl.  oz.  70.9  min.  tinct.  iron  citrochlorid,  approxi- 
mately 3.85  grs.,  quinin  sulphate  and  approximately  2/15  gr. 
strychnin  sulphate. 

Elixir  satisfactory. 

Elixir  Lactated  Pepsin. 

11617.  Elixir  Lactated  Pepsin  Stronger,  made  by  the  Harvey 
Co.,  stock  of  Dr.  W.  R.  Tinker,  South  Manchester  Claimed; 
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Each  fl.  dram  contains  pepsin  (1/3000)  i gr.,  pancreatin  i gr., 
maltase  34  diastase  1/16  gr.,  lactic  acid  5/32  min.,  hydrochloric 
acid  34  min.,  alcohol  17  per  cent.  Found;  Spec.  grav.  @ 15.6°  C. 
1.1228,  alcohol  by  volume  16.35  cent.;  pepsin  and  pancreatin 
present;  diastatic  action  faint,  if  any.  The  pepsin  present  showed 
about  15.5  per  cent,  of  the  activity  the  claimed  amount  of  U.  S.  P. 
pepsin  should  exhibit,  the  pancreatin  from  8 to  10  per  cent,  of  the 
claimed  activity. 

Elixir  below  the  strength  cla’med. 

Solution  lodin  and  Potassium  lodid. 

11591.  Sol.  lodin  and  Potassium  lodid,  made  by  Yates  Drug 
and  Chemical  Co.;  stock  of  Dr.  J.  E.  Black,  Shelton.  Claimed; 
Alcohol  91.5;  tinct.  iodin  i part,  alcohol  2 parts.  Found;  It  con- 
tained 91.70  per  cent,  alcohol  by  volume,  and  1.69  gms.  potassium 
iodid  and  2.83  gms.  iodin  per  100  cc.  A solution  of  one  part  of 
tincture  iodin  U.  S.  P.  and  two  parts  of  alcohol  should  contain 
from  1.50  to  1.83  gms.  potassium  iodid  and  from  2.16  to  2.50  gms. 
iodin  per  100  cc. 

Solution  satisfactory. 

Spt.  Ammonia  Aromatic. 

11561.  Spt.  Ammonia  Aromatic,  made  by  Yates  Drug  and 
Chemical  Co. ; stock  of  Dr.  C.  W.  Gaylord,  Branford.  Claimed; 
Spirit  of  Ammonia  Aromatic,  alcohol  67  per  cent.  Found;  Sam- 
ple contained  62.00  per  cent,  alcohol  by  voliune,  and  1.6167  gms. 
of  ammonia  per  100  cc.  with  aromatic  oils. 

Solution  passed. 

Syrup  Hydriodic  Acid. 

11562.  Syrup  Hydroidic  Acid,  made  by  Norwich  Pharmacal 
Co.;  stock  of  Dr.  C.  W.  Gaylord,  Branford.  Claimed;  Syr. 
hydriodic  acid,  U.  S.  P.  Found;  Spec.  grav.  @ 25°  C.  1.2155 
1.32  gms.  hydriodic  acid  per  100  cc. 

Solution  passed. 
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Table  XIX. — Variations  in  the  Weights  of  Medicinal  Tablets. 


Weight  per  tablet. 

Maximum  variation. 

Station  No. 

' Name  of  Tablet. 

Maximum. 

mgms. 

Minimum. 

mgms. 

Average. 

mgms. 

Above 
average. 
Per  cent. 

Below 
average. 
Per  cent. 

Total. 

Per  cent.  | 

II592 

Acetasol. 

Daggett  & Miller  Co 

363-4 

345.9 

353.2 

2.9 

2 . I 

5.0 

11588 

Ammon.  Salicylate  Compound. 
Daggett  & Miller  Co 

454-8 

405.2 

425-5 

1 

i 6.9 

4.8 

II. 7 

II577 

Antiseptic  (Corrosive  Sublimate). 
Daggett  & Miller  Co.  (7  grs.) 

666.2 

569.8 

603.4  i 

10.4 

5.6 

16.0 

11619 

Direct  Sales  Co.  (7.3  grs.) 

1016. 8 

970.8 

983-9 

3-3 

1.3 

4.6 

J1558 

The  Tracy  Co.  (7.3  grs.) 

1083.9 

1061 . 9 

1073.3 

1 . 0 

I . I 

2 . 1 

11625 

Alkaline  Antiseptic. 

National  Drug  Co 

883.1 

834.2 

863.2 

2.3 

3.4 

5-7‘ 

1 1447 

Antiseptic  Germicide. 

Maltbie  Chem.  Co 

1152.6 

1040.8 

1096. I 

5.2 

5-0 

10.2 

1 1445 

Arsenious  lodid  Comp. 

Drug  Products  Co 

559-5 

497-2 

534-6 

4-5 

7.0 

II. 5 

11587 

Aspirin. 

Daggett  & Miller  Co.  (5  grs.) 

447.0 

422.5 

434-1 

3.0 

2.7 

5.7 

11567 

National  Drug  Co.  (5  grs.) 

356.0 

339-0 

347.1 

2.6 

2.3 

4-9 

11563 

Aspirin  Compound. 

P.  J.  Noyes  Co 

400.5 

368.5 

385.0 

3.0 

4-3 

7.3 

II572 

Blaud’s  Compound. 

Independent  Pharm.  Co 

646 . 2 

577.8 

613.3 

5.4 

5-8 

II  .2 

1 1593 

National  Drug  Co 

725-5 

680. 1 

703.5 

3-1 

3.3 

6.4 

11585 

Bronchitis  No.  6. 

C.  Killgore 

535-4 

461 .2 

499-6 

7.2 

7.7 

14.9 

II552 

Calcrease. 

Maltbie  Chem.  Co 

621 .4 

570.0 

590.9 

5.2 

3.5 

8.7 

II575 

Calomel. 

Buffington  Pharm.  Co.  (i/io  gr.).  . . 

86.2 

70.7 

77.1 

II. 8 

8.3 

20. 1 

II573 

Drug  Products  Co.  (i/io  gr.) 

89-4 

72.7  • 

76.7 

16.6 

5-2 

21.8 

11627 

Harvey  Co.  (i  gr.) 

126.8 

III. 5 

119.9 

5.8 

7.0 

12.8 

II611 

Moore  & Co.  (i/io  gr.) 

38.4 

28 . 2 

36.2 

6. 1 

22. 1 

28.2 

11568 

National  Drug  Co.  (i/io  gr.) 

87.2 

73.6 

79.3 

10. 0 

7.2 

17.2 

II559 

E.  L.  Patch  Co.  (i  gr.) 

148.8 

134-2 

141 .2 

5.4 

5-0 

10.8 

11609 

Tailby-Nason  Co.  (2  grs.) 

169.5 

153-2 

161 . 7 

! 4-8 

5.3 

10. 1 

11586 

Yates  Drug  & Chem.  Co.  (i/io  gr.) 

98.5 

84.5 

94-9 

1 3-8 

II  .0 

14.8 

11603 

“ « « “ (i/iogr.) 

no. 9 

90.1 

106.3 

1 4-3 

15.2 

19-5 

II557 

“ “ « “ (i/iogr.) 

99-6 

90.0 

95-8 

1 4-0 

6. 1 

10. 1 

II595 

“ " “ " (Mgr.)... 

100.9 

90. 1 

96.8 

4-2 

6.9 

II . I 

11614 

“ “ “ * (Mgr.)... 

95.5 

86.2 

91. 1 

4.8 

5-4 

10.2 

II571 

Calomel  & Soda. 

Independent  Pharm.  Co.  (M  gr.)..  . . 

130.2 

116.5 

124-3 

1 

1 4-7 

6.3 

II  .0 

II570 

E.  L.  Patch  Co.  (M  grj 

166.9 

150.0 

160.3 

i 4.1 

6.4 

10.5 

1 1606 

Yates  Drug  & Chem.  Co.  (i/io  gr.) 

129.6 

121 .9 

126.5 

1 ^-5 

3.6 

6. 1 

11607 

Cascara  Compound. 

E.  L.  Patch  Co 

199.6 

165.9 

181.5 

10. 0 

8.6 

18.6 

11578 

Cathartic  Compound. 

Daggett  & Miller  Co 

443.9 

410.2 

430.3 

3.2 

4-7 

7.9 

II452 

National  Drug  Co 

346. 1 

320.0 

332.0 

4-2 

3.6' 

7.8 
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Table  XIX. — Variations  in  the  Weights  of  Medicinal  Tablets — Continued. 


Weight  per  tablet. 

Maximum  variation. 

Station  No. 

Name  of  Tablet. 

Maximum. 

mgms. 

Minimum. 

mgms. 

Average. 

mgms. 

Above 
average. 
Per  cent. 

Below 
average. 
Per  cent. 

Total. 

Per  cent. 

11576 

Cold  Tablets. 

Buffington  Pharm.  Co 

269 , 6 

252.8 

263.1 

■ 2.5 

3-9 

6-4 

II618 

Moore  & Co 

462.2 

415-4 

446.4 

1 3-5 

7-0 

10.5 

11560 

Hammond’s  Tonic. 

E.  L.  Patch  Co 

100.8 

95-8 

98.9 

1.9 

3-1 

5-0 

1 1608 

Headache  Tablets  (Acetanilid). 
Brewer  & Co.  (3.5  grs.) 

477.8 

452.7 

462.3 

; 3-4 

2 . 1 

5.5 

11626 

National  Drug  Co.  (3.5  grs.).  ..*.... 

403-9 

375-9 

389-2 

3-9 

3-4 

7-3 

1 1 444 

“ “ " (3  grs.) 

459-8 

438.5 

446-1 

3-4 

1-7 

4.8 

1 1622 

E.  L.  Patch  Co. -(2  grs.) 

254-4 

227.2 

240-3 

5-9 

5-5 

II  .4 

11620 

Surg.  & Phys.  Supply  Co.  (2  grs.)..  . 

349-8 

298.7 

328.8 

6.4 

9-2 

15-6 

11583 

Tailby-Nason  Co.  (2  grs.) 

233-4 

198.4 

223.0 

4-7 

II  .0 

15-7 

11601 

“ « “ (2  irs.) 

230.6 

202.6 

221.2 

' 4-2 

8-4 

12.6 

11605 

Yates  Drug  & Chem.  Co.  (2.5  grs.). 

362.7 

341.6 

350.6 

3-2 

2 . 6 

5-8 

11598 

Hexamethylene  tetramine. 
Daggett  & Miller  Co.  (5  grs.) 

706.7 

676.9 

694.7 

1-7 

2.6 

4-3 

11612 

Yates  Drug  & Chem.  Co..  (5  grs.). . . 

338.2 

311-8 

323-6 

• 4-5 

3-6 

8.1 

11599 

Hypophosphites  Compound. 
Daggett  & Miller  Co 

177-9 

150.2 

161 . 4 

10.2 

6-9 

17. 1 

1 1449 

Iodized  Calcium. 

Daggett  & Miller  Co.  (i  gr.) 

III  .0 

91-5 

lOI  . 7 

9-1 

10. 0 

19. 1 

11624 

LaGrippe  Tablets. 

Harvey  Co 

405-9 

350.2 

380.4 

6.7 

7-9 

14.6 

11602 

Mercury  Protoiodid. 

Polk  Calder  Co.  (^gr.) 

102.5 

97-0 

99-1 

3-4 

2 . 1 

5-5 

11566 

Myalgie. 

Daggett  & Miller  Co 

419.4 

383-2 

406.6 

3-1 

5-8 

8-9 

11610 

Neuralgic. 

Yates  Drug  & Chem.  Co 

324-2 

309-5 

317-9 

2.0 

2.6 

4-6 

11581 

Phenolphthalein . 

G.  F.  Harvey  Co.  (2  grs.) 

303-9 

276.9 

287.2 

5-8 

3-6 

9-4 

11589 

“ “ “ (2  grs.) 

305.2 

288.7 

297-3 

2.7 

2.9 

5-6 

11621 

Phenolphthalein  & Calomel. 
Tailby-Nason  Co.  (i/iogr.) 

109.2 

90.9 

102.5 

6.5 

II-3 

17.8 

11615 

Quinin  sulphate. 

Tailby-Nason  Co.  (2  grs.) 

336.9 

312.0 

322.6'! 

4-4 

3-3 

7-7 

11623 
1 1590 

John  Wyeth  & Bro.  (2  grs.) 

Yates  Drug  & Chem.  Co.  (grs.  2). . . 

280.0 

234-5 

256.5 

210.0 

266.3 

225.3  i 

5-1 

4-1 

3-7 

6.8 

8.8 

10.9 

1 1 600 

Quinin  & Nux  vomica. 
Tailby-Nason  Co 

195-3 

175-9 

186. 1 

4-9 

5-5’ 

10.4 

1 1 574 

Sodium  bromid. 

Buffington  Pharm.  Co.  (5  grs.) 

328.2 

317.0 

324-2 

1.2 

2.2 

3-4 

1 1450 

Sodium  salicylate. 

Drug  Products  Co.  (5  grs.) 

465.0 

376.5 

! 

412.6  j 

12.7 

8.7 

21.4 

11569 

Maltbie  Chem.  Co.  (5  grs.) 

464-5 

428.5 

451-0  1 

3-0 

5-0 

8.0 

11613 

Yates  Chem.  & Drug  Co.  (5  grs.). . . 

450.5 

425-0 

440.9  1 

2.2 

3-6 

5.8 

11580 

Strontium  salicylate. 

Drug  Products  Co.  (5  grs.) 

407-5 

363-0 

386.5 

5-4 

6.1 

II-5 

V 
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Table  XIX. — Variations  in  the  Weights  of  Medicinal  Tablets — Concluded. 


Weight  per  tablet.  j 

Maximum  variation. 

Station  No. 

'Name  of  Tablet. 

Maximum. 

mgms. 

Minimum. 

mgms. 

Average. 

mgms. 

1 

Above 
average. 
Per  cent. 

Below 
average. 
Per  cent. 

Total. 

Perjcent. 

11564 

Strychnin  sulphate. 

Bristol  Myers  Co.  (1/60  gr.) 

86.2 

66.0 

75-2  1 

1 

14.6  i 

12.2 

26.8 

1 1440 

Independent  Pharm.  Co.  (1/60  gr.).. 

II4.0 

87.8 

96.0  1 

18.8 

8.5 

27.1 

11597 

Progerssive  Chem.  Co.  (1/50  gr.).  . . 

77.8 

48.5 

67.6 

15. I ' 

28.3 

43.4 

11582 

The  Tracy  Co.  (1/60  gr.) 

123.2 

96. 1 

109.3 

12.7  1 

12.  I 

24.8 

1 1 594 

Yates  Drug  & Chem.  Co.  (1/60  gr.) 

106.0 

90.9 

99.0 

7-1 

8.2 

15.3 

11604 

“ « « « Ji/6ogr.) 

lOI  .0 

94.0 

96.3  1 

4-9 

2.4 

7.3 

« 

Summary. 


Fifteen  of  the  76  samples  did  not  contain  the  amounts  of  drugs 
claimed,  allowing  a tolerance  of  10  per  cent.  The  names  of  these 
with  their  manufacturers  were  as  follows : 


Buffington  Pharm.  Co. 

Cold  Tablets. 

Daggett  and  Miller  Co. 
Acetasol. 

Ammonium  Salicylate  Comp. 
Antiseptic  Tablets  No.  2. 
Aspirin  Tablets. 

Tabs.  Hypophosphites  Comp. 
Myalgie  (Dr.  Harvey). 

Drug  Products  Co. 

Sodium  Salicylate. 

Strontium  Salicylate, 


The  Harvey  Co. 

Elixir  Lactated  Pepsin. 
National  Drug  Co. 

Cathartic  Compound. 
B.  F.  Noyes  Co. 

Aspirin  Compound. 
Progessive  Chemical  Co. 

Strychnin  Sulphate. 
Tailby-Nason  Co. 

Calomel  Tablets. 

John  Wyeth  and  Bro. 
Quinin  Sulphate. 


Or  to  summarize  the  whole  inspection,  of  1 1 1 samples  of  tablets 
22  were  deficient,  and  of  18  samples  of  solutions  8 were  tmsatis- 
factory. 


Variations  in  the  Weights  of  Tablets, 

This  subject  having  been  discussed  at  some  length  in  our 
Report  for  1916,  only  a summary  of  the  results  will  be  discussed 
here.  We  now  have  data  on  the  variations  in  weight  of  iii 
samples  of  tablets.  While  in  some  cases  these  are  remarkably 
tmiform  in  weight,  in  others  the  variations  are  so  great  as  to 
indicate  very  careless  manufacture.  Table  XIX  gives  the 
detailed  results  on  this  year’s  samples. 
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Table  XX. — Variations  in  Medicament  in  Tablets. 


Amount  found. 

Maximum 
Variation 
from  Claim. 

Station  No. 

Name  of  Tablet. 

Amount 

declared. 

grs. 

Maximum. 

grs. 

Minimum. 

grs. 

Average. 

grs. 

Above. 

Below. 

11588 

Ammonium  Salicylate  Comp. 
Ammonium  salicylate 

2 

I .90 

1.70 

1.78 

% 

0 

% 

15.0 

Caffein 

I 

0.94 

0.84 

0.88 

0 

16.0 

Acetanilid 

1-35 

I .21 

I . 26 

1-5 

9-0 

II577 

Antiseptic  Tablets  No.  2. 
Corrosive  sublimate 

7 

5.78 

4.94 

5-24 

0 

29-4 

11619 

Antiseptic  Tablets  No.  i. 
Corrosive  sublimate 

7.3 

7-41 

7.08 

7.17 

I . I 

3-0 

11558 

Antiseptic  Tablets  No.  i. 
Corrosive  sublimate 

7.3 

7-79 

7-63 

7.72 

6.7 

4-1 

1 1 447 

Antiseptic  Germicide. 

Mercuric  iodid 

0.361 

0.326 

0.343 

0 

13-I 

Potassium  iodid 

0.512 

0.463 

0.487 

36.5 

0 

1 1445 

Sodium  bicarbonate 

Arsenious  Iodid  Compound. 
Potassium  iodid 

6 

2 

16.88 
1. 91 

15-14 

1.70 

15-94 

1.82 

0 

15-0 

11587 

Aspirin. 

Aspirin 

5 

3-70 

3-50 

3-59 

0 

30.0 

11567 

Aspirin. 

Aspirin 

5 

4.66 

4.44 

4-55 

0 

II  .2 

11563 

Aspirin  Compound. 

Aspirin 

1. 15 

1.05 

1 . 10 

0 

16.0 

' 

Strontium  salicylate 

2 

1.90 

1-75 

1-83 

0 

12.5 

Acetphenetidin 

I 

0.87 

0.80 

0.84 

0 

20.0 

Caffein 

0.235 

0.216 

0.226 

0 

13-6 

11572 

Blaud’s  Compound. 

Ferrous  carbonate 

I 

1-54 

1.38 

1 .46 

54-0 

0 

Arsenious  acid 

1/60 

0.0160 

0.0143 

0.0151 

0 

14.4 

Strychnin  sulphate 

1/60 

0.0189* 

0.0169* 

0.0180* 

13.2* 

0* 

1 1 593 

Blaud's  Compound. 

Ferrous  carbonate 

I 

0.93 

0.87 

0.90 

0 

13.0 

Arsenious  acid 

1/60 

0.0168 

0.0157 

0.0163 

0.6 

6.0 

Manganese  binoxid 

I 

0.98 

0.92 

0.95 

0 

8.0 

11585 

Bronchitis  No.  6. 

Strychnin  sulphate 

1/60 

0.0190 

0.0164 

0.0177 

13-8 

1.8 

Terpen  hydrate 

2 

1.87* 

1. 61* 

1-74* 

0* 

19-5* 

11575 

Calomel  Tablet  Triturates. 
Calomel 

i/io 

0. 109 

0.089 

0.097 

9-0 

II  .0 

11573 

Calomel  Tablets. 

Calomel 

i/io 

0. 116 

0.094 

0.099 

16.0 

6.0 

11627 

Calomel  Tablet  Triturates. 
Calomel 

I 

0.97 

0.85 

0.91 

0 

15-0 

il6ll 

Calomel  Tablets. 

Calomel 

i/io 

0. 109 

0.068 

0.094 

9-0 

32.0 

11568 

Calomel  Tablet  Triturates. 
Calomel 

i/io 

0. 107 

0.091 

0.097 

7.0 

9-0 

Approximate. 
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Table  XX. — Variations  in  Medicament  in  Tablets^ — Continued. 


Amount  found. 

Maximum 
Variation 
from  Claim. 

Station  No. 

Name  of  Tablet. 

Amount 

declared. 

grs. 

Maximum. 

grs. 

Minimum. 

grs. 

Average. 

grs. 

Above. 

Below. 

1 1 559 

Calomel  Tablet  Triturates. 
Calomel 

I 

1.04 

0.94 

0.99 

% 

4.0 

% 

6.0 

11609 

Calomel  Tablets. 

Calomel 

2 

1.82 

I .64 

1-73 

0 

18.0 

11586 

Calomel  Tablets. 

Calomel 

i/io 

0.  lOI 

0.086 

0.097 

I .0 

14.0 

11603 

Calomel  Tablets. 

Calomel 

i/io 

0.108 

0.088 

0. 103 

8.0 

12.0 

11557 

Calomel  Tablets. 

Calomel 

i/io 

0. 108 

0.098 

0. 104 

8.0 

2.0 

1 1 595 

Calomel  Tablets. 

Calomel 

0.253 

0.226 

0.242 

1 .2 

9.6 

11614 

Calomel  Tablets. 

Calomel 

0.252 

0.228 

0.242 

0.8 

8.8 

11571 

Calomel  and  Soda  Tablets 
No.  3. 

Calomel ’ 

0.252 

0.225 

0.240 

0.8 

10. 0 

Sodium  bicarbonate 

I 

I • 15 

1.03 

1 . 10 

15.0 

0 

11570 

Calomel  Compound,  Tablets 
No.  6. 

Calomel 

0.509 

0.456 

0.488 

1.8 

8.8 

Sodium  bicarbonate 

M(?) 

1-93 

1-73 

1.85 

(?) 

(?) 

1 1606 

Calomel  and  Soda  Tablets. 
Calomel 

i/io 

0. 107 

0. 100 

0. 104 

0 0 

0 

Sodium  bicarbonate 

I 

1 .02 

0.96 

1 .00 

4.0 

11578 

Cathartic  Compound. 

Calomel 

I 

1 .00 

0.92 

0.97 

0 

8.0 

11452 

Cathartic  Compound. 

Calomel 

I 

0.78 

0.72 

0.75 

0 

28.0 

11576 

Cold  Tablets. 

Acetanilid 

i3^ 

1.39 

1.30 

1.36 

0 

13.3 

Caffein  citrated 

. ^ 

0.51 

0.47 

0.49 

2.0 

6.0 

11618 

Cold  Tablets  No.  2. 

Quinin  sulphate 

2 

2.05 

1.84 

1 .98 

2.5 

8.0 

1 1608 

Acetanilid  Compound  Tablets 
Acetanilid 

3^ 

3.50 

3.32 

3-39 

0 

5.1 

Caffein 

0.50 

0.48 

0.49 

0 

4.0 

Sodium  bicarbonate 

I 

1.03 

0.97 

0.99 

3.0 

30 

11626 

Acetanilid  Compound  Tablets 
No.  4. 

Acetanilid 

3.61 

3.36 

3-48 

3.1 

4.0 

Sodium  bicarbonate 

8^0 

0.96 

0.90 

0.93 

20.0 

0 

Sodium  bromid 

i/io 

0.091 

0.085 

0.088 

0 

150 

Caffein  citrated 

3^ 

0.51 

0.48 

0.50 

2.0 

4.0 

1 1444 

Acetanilid  Compound  Tablets 
No.  17. 

Acetanilid 

3 

3- 06 

2.92 

2.97 

2.0 

2.7 

Caffein  citrated 

0.51 

0.49 

0.50 

2.0 

2.0 

Sodium  bicarbonate 

2 

2.02 

1.93 

1 .96 

I .0 

3-5 
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Table  XX. — Variations  in  Medicament  in  Tablets — Continued. 


Amount  found. 

Maximum 
Variation 
from  Claim. 

Station  No. 

Name  of  Tablet. 

Amount 

declared. 

grs. 

Maximum. 

grs. 

Minimum. 

grs. 

Average. 

grs. 

Above. 

Below. 

11622 

Migrain  Tablets  No.  2. 

Acetanilid 

2 

2.13 

I .90 

2.01 

% 

6.5 

% 

5-0 

Caffein  citrated 

0.52 

0.47 

0.49 

4.0 

6.0 

11620 

Migrain  Tablets  No.  3. 

Acetanilid 

2 

1-95 

1.77 

1.84 

0 

II-5 

Caffein  citrated 

0.48 

0.41 

0-45 

0 

18.0 

11583 

Migrain  Tablets. 

Acetanilid 

2 

2.09 

1.78 

2.00 

4-5 

II  .0 

Caffein  citrated.  

0.52 

0.44 

0.50  • 

4.0 

12.0 

II60I 

Migrain  Tablets. 

Acetanilid 

2 

2.06 

I. 81 

1 .98 

30 

9-5 

Caffein 

0.26 

0.22 

0.24 

4.0 

12.0 

11605 

Headache  Tablets  (Hawley). 
Acetanilid 

23^ 

2.61 

2 . 46 

2.52 

4-4 

1.6 

Caffein 

3^ 

0.50 

0.47 

0.48 

0 

6.0 

Sodium  bicarbonate 

I 

1.07 

I .01 

1.04 

7.0 

0 

11598 

Hex-uro-gen. 

Hexamethylene  tetramin... 

5 ■ 

5-65 

5-41 

5.55 

13.0 

0 

Acid  sodium  phosphate 

5 

4.60 

4.41 

4-52 

0 

II. 8 

11612 

Hexaform  Tablets. 

Hexamethylene  tetramine.. 

5 

5-21 

00 

0 

4.98 

4.2 

4.0 

11624 

La  Grippe  Tablets. 

Acetanilid 

1.95 

1.68 

1.83 

II. 4 

4.0 

Caffein  citrated 

0.56 

0.48 

0-53 

12.0 

4.0 

11602 

Mercury  Protoiodid  Tablets. 
Mercury  protoiodid 

0.240 

0.228 

0.233 

0 

8.8 

11566 

Myalgie  (Dr.  Harvey). 

Sodium  salicylate 

2 

1.38 

1 . 26 

1-33 

0 

37-0 

Acetanilid 

2 

1.64 

1.50 

1.59 

0 

25.0 

Caffein  citrated 

3^ 

0.32 

0.29 

0.31 

0 

42.0 

Cerium  oxalate 

0.46 

0.42 

0.45 

0 

16.0 

I1610 

Neuralgie  Tablets  No.  5. 
Acetanilid 

2 

1.98 

1 . 89 

1.94 

0 

5-5 

11581 

Phenolphthalein  Tablets. 
Phenolphthalein 

2 

2.27 

2.07 

2.15 

13-5 

0 

11589 

Phenolphthalein  Tablets. 
Phenolphthalein 

2 

2.03 

1 .92 

1.98 

1.5 

4.0 

11621 

Phenolphthalein  and  Calomel 
Tablets. 

Phenolphthalein 

i/io 

0. 117 

0.097 

0. 1 10 

17.0 

3.0 

Calomel 

i/io 

0.  Ill 

0.092 

0. 104 

II  .0 

8.0 

11615 

Quinin  Sulphate  Tablets. 
Quinin  sulphate 

2 

2.00 

1.85 

1. 91 

0 

7.5 

11623 

Quinin  Sulphate  Tablets. 
Quinin  sulphate 

2 

1.90 

1.74 

1. 81 

0 

13-0 

1 1 590 

Quinin  Sulphate  Tablets. 
Quinin  sulphate 

2 

2.25 

2.01 

2 . 16 

12.5 

0 

1 1600 

Quinin  and  Nux  Vomica. 
Quinin 

I 

0.99 

0.89 

0.94 

0 

II  .0 
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Table  XX. — Variations  in  Medicament  in  Tablets — Concluded. 


Amount  found. 

Maximum 
Variation 
from  Claim. 

Station  No. 

Name  of  Tablet. 

Amount 

declared. 

grs. 

Maximum. 

grs. 

Minimum. 

grs. 

Average. 

grs. 

Above. 

Below. 

II574 

Sodium  Bromid  Tablets. 
Sodium  bromid 

5 

5- 06 

4.89 

5-00 

% 

1.2 

% 

2.2 

1 1450 

Sodium  Salicylate  Tablets. 
Sodium  salicylate 

5 

5.14 

4.  16 

456 

2.8 

16.8 

11569 

Sodium  Salicylate  Tablets. 
Sodium  salicylate 

5 

5'- 07 

4.67 

4.92 

1.4 

6.6 

11613 

Sodium  Salicylate  Tablets. 
Sodium  salicylate 

5 

4.85 

4-57 

4-74 

0 

8.6 

11580 

Strontium  Salicylate  Tablets. 
Strontium  salicylate 

5 

4.80 

4.27 

4-54 

0 

14.6 

11564 

Strychnin  Sulphate  Tablets. 
Strychnin  sulphate 

1/60 

0.0174 

0.0134 

0.0152 

4.2 

19.8 

1 1440 

Strychnin  Sulphate  Tablets. 
Strychnin  sulphate 

1/60 

0.0192 

0.0147 

0.0161 

15.0 

12.0 

1 1 597 

Strychnin  Sulphate  Tablets. 
Strychnin  sulphate 

1/50 

0.0095 

0.0059 

0.0082 

0 

70.5 

11582 

Strychnin  Sulphate  Tablets. 

' Strychnin  sulphate 

1/60 

0.0173 

0.0135 

0.0154 

3-6 

19.2 

1 1 594 

Strychnin  Sulphate  Tablets. 
Strychnin  sulphate 

1/60 

0.0169 

0.0144 

0.0158 

1 .2 

13.8 

11604 

Strychnin  Sulphate  Tablets. 
Strychnin  sulphate 

1/60 

O.OI61 

0.0149 

0.0153 

0 

10.8 

Below  is  shown  a comparison  of  between  Kebler’s  results  in 
1914  with  231  lots  and  our  own  with  iii  samples. 

Kebler.  Connecticut. 

Per  cent.  Per  cent. 


Showing  variation  less  than  10%.  . . 

43 

44 

a a 

more  “ 10%.  . . 

57 

56 

a u 

“ “ 12%..  . 

44 

35 

a a 

“ “ 15%.  •• 

28 

26 

a a 

“ “ 20%... 

9 

10 

The  results  of  the  two  inspections  are  strikingly  similar. 

Twelve  of  our  samples  show  total  variations  in  weight  of  20 
per  cent,  or  over.  The  fact  that  eight  of  these  contained  such 
potent  drugs  as  corrosive  sublimate,  acetphenetidin,  nitroglycerin 
and  strychnin  sulphate,  makes  the  discrepancy  a matter  of  con- 
siderable gravity. 

Variations  in  Amount  of  Medicament  in  Tablets. 

It  is  of  even  greater  importance,  however,  to  ascertain  how 
closely  the  composition  of  the  tablets  conforms  with  that  claimed 
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for  them  on  the  label.  In  securing  these  data’  it  has  been  necessary 
to  assume  that  the  tablets  are  of  uniform  composition,  and  that 
the  manufacturer  has  carefully  prepared  his  mix  before  passing 
it  through  the  machines.  The  small  quantity  of  medicament  in 
certain  tablets  makes  the  analysis  of  individual  tablets  of  such 
drugs  almost  an  impossibility.  In  the  table  which  follows,  there- 
fore, it  has  been  assumed  that  all  the  tablets  in  any  one  sample 
were  chemically  the  same  and  the  amounts  of  medicament  recorded 
for  the  heaviest  and  lightest  tablets  have  been  calculated  from  the 
analysis  of  a composite  of  10,  25  or  more  tablets.  Table  XX 
gives  the  detailed  results  in  this  respect  on  this  year’s  samples. 

Considering  the  variations  both  above  and  below  the  claimed 
amounts,  we  find  a wide  range,  from  54.0  per  cent,  above  to  70.5 
per  cent,  below.  The  following  is  a summary  of  these  variations 
in  both  directions  in  the  1 1 1 samples : 


Variations  less  than  5% 

Number. 
. 169 

Per  cent,  of 
total  determ- 
inations. 

55 

u 

from  5 00-9. 99%.  . . . 

• 56 

18 

“ 10.00-14.99%.  . 

. 40 

13 

u 

“ 15.00-19.99%.. 

22 

7 

* 20.00-29.99%.  . 

10 

3 

« 

“ 30.00-50.00%.. 

8 

3 

u 

over  50% 

4 

I 

That  is,  27  per  cent,  of  all  the  drugs  determined  varied  from 
the  claimed  amount  by  more  than  10  per  cent,  and  14  per  cent, 
by  more  than  1 5 per  cent. 

In  the  smaller  tablets  a slight  variation  causes  a relatively  large 
percentage  variation,  and  possibly  a comparison  based  on  grains 
of  active  drug  present  is  more  illuminating.  On  this  basis  the 
following  variations  from  claim  are  shown : 

Found.  Maximum  Variation. 


Claimed. 

Max. 

Min. 

from  Claim. 

grs. 

grs. 

grs. 

grs. 

Per  cent. 

Acetanilid 

• 1.33 

1-35 

I .21 

0.  12 

— 9.0 

U 

. 1.50 

1.30 

1-30 

0.20 

— 13.3 

a 

. 1.75 

1-95 

1.68 

+ 0.20 

+ II  .4 

a 

2.00 

2.13 

1.50 

—0.50 

—25.0 

u 

. 2.50 

2.61 

2 . 46 

+ 0.  II 

+ 4.4 

$c 

. 3.00 

3.06 

2.92 

0.08 

— 2.7 

tc 

. 3-50 

3.61 

3.32 

0.  18 

— 51 

Acetphenetidin 

1 .00 

0.87 

0.80 

0.20 

20.0 

Ammonium  salicylate. . . 

0 

0 

(N 

1 .90 

1.70 

0.30 

— 15.0 
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Claimed. 


grs. 

Arsenious  oxid 0.0167 

Aspirin i-25 

“ 5 • 00 

Caffein 0.25 

“ 0.50 

“ 1 . 00 

Caffein  citrated 0.50 

Calomel o.io 


0.50 


Cerium  oxalate 0.50 

Corrosive  sublimate 7.00 

“ “ 7.30 

Ferrous  carbonate i.oo 

Hexamethylene  tetramine  5 . 00 

Manganese  binoxid i.oo 

Mercury  iodid 0-375 

Mercury  protoiodid 0.25 

Phenolphthalein o.io 

“ 2.00 

Potassium  iodid 2.00 

Quinin  sulphate i.oo 

“ “ 2.00 

Sodium  bicarbonate 0.80 

“ “ I.oo 

“ “ 2.00 

Sodium  bromid o.io 

“ “ 5-00 

Sodium  phosphate,  acid.  . 5.00 

Sodium  salicylate 2.00 

“ “ 5-00 

Strontium  salicylate 2.00 

“ “ 5-00 

Strychnin  sulphate 0.0167 

“ “ 0.0200 

Terpen  hydrate 2.00 


Pound.  Maximum  Variation. 


Max. 

Min. 

from  Claim. 

grs. 

grs. 

grs. 

Per  cent 

0.0168 

0.0143 

— 0.0024 

—14.4 

I-I5 

1.05 

0.20 

— 16.0 

4.66 

3-50 

— 1.50 

—30.0 

0.260 

0.216 

—0.034 

— 13.6 

0.50 

0.47 

0.03 

— 6.0 

0.94 

0.84 

0.16 

— 16.0 

0.56 

0.29 

0.21 

— 42.0 

0.  II6 

0.068 

0.032 

—32.0 

0.253 

0.225 

0.025 

— 10. 0 

0.509 

0.456 

0.044 

— 8.8 

I . 04 

0.72 

0.28 

— 28.0 

1.82 

1 .64 

0.36 

— 18.0 

0.46 

0.42 

0.08 

— 16.0 

5-78 

4.94 

2.06 

—29.4 

7.79 

7.08 

+ 0.49 

+6.7 

1-54 

0.87 

+ 0.54 

+ 54.0 

5-65 

4.80 

+ 0.65 

+ 13-0 

0.98 

0.92 

0.08 

— 8.0 

0.361 

0.326 

0 . 049 

—13. 1 

0.240 

0.228 

0.022 

— 8.8 

0. 117 

0.097 

+ 0.017 

+ 17.0 

2 . 27 

1.92 

+ 0.27 

+ 13-5 

1. 91 

1.70 

0.30 

—15-0 

0.99 

0.89 

0.  II 

— II  .0 

2.25 

1-74 

— 0.26 

—13-0 

0.96 

0.90 

+ 0.  16 

+ 20.0 

I-I5 

0.96 

+0. 15 

+ 15-0 

2 . 02 

1.93 

0.07 

— 3.5 

0.091 

0.084 

—0.015 

—150 

5.06 

4.89 

0.  II 

— 2.2 

4.60 

4.41 

-^•59 

—II. 8 

1.38 

1.26 

—0.74 

—37.0 

5-H 

4. 16 

— 0.84 

—16.8 

1 .90 

1-75 

—0.25 

—12.5 

4.80 

4.27 

—0.73 

— 14.6 

0.0192 

0.0134 

—0.0033 

— 19.8 

0 . 0095 

0.0059 

— 0.0141 

—70.5 

1.87 

1 .61 

—0.39 

—19-5 

While  the  composition  of  the  tablets  agrees . as  a rule  very 
satisfactorily  with  that  claimed,  the  above  table  shows  that  the 
individual  variations  are  far  too  wide.  Moreover,  the  maximum 
variation  is  more  often  below  than  above  the  amount  claimed, 
only  9 of  the  47  drugs  determined  showing  a maximum  above  the 
claim. 
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These  variations  for  the  whole  iii  samples  of  tablets  may  be 
summarized  as  follows : 


Number. 

Per  cent. 

Variation  less  than 

5% 

II 

13 

a 

a 

u 

10% 

30 

37 

u 

a 

u 

15% 

47 

57 

u 

u 

u 

20%. . , 

75 

M 

a 

<c 

30% 

73 

89 

U 

a 

a 

50% 

78 

95 

a 

more 

a 

50% 

4 

5 

In  other  words,  in  more  than  one-third  of  the  determinations 
the  variation  from  the  claim  amounts  to  over  10  per  cent,  in  more 
than  one-half  to  over  15  per  cent.,  in  one-fourth  to  over  25  per 
cent.,  while  in  4 drugs  the  maximiun  variation  amoimts  to  from 
54  to  70.5  per  cent. 

Judging  by  examinations  made  by  Kebler  and  by  ourselves  in 
past  years,  tablets  taken  from  the  stocks  of  druggists  show  quite 
as  great  variations  as  these.  It  is  the  tablets  themselves  we 
criticize,  not  the  persons  who  happen  to  sell  or  dispense  them. 

TOILET  PREPARATIONS. 

At  the  last  session  of  the  Legislature  an  act  was  passed  for- 
bidding the  use  of  wood  alcohol  in  any  preparation  intended  for 
internal  or  external  use;  and  if  used  in  products  intended  for 
technical  purposes  a poison  label  bn  the  container  is  required. 

To  test  the  observance  of  this  law  the  Dairy  Commissioner 
submitted  25  samples  of  toilet  preparations  taken  from  the  stock 
of  dealers  in  barbers’  supplies.  The  results  of  our  examination 
of  these  are  given  in  Table  XXL 

Twelve  of  the  25  samples  contained  wood  alcohol  in  amounts 
ranging  from  about  ii  per  cent  to  84.80  per  cent.  Not  only  was 
this  use  of  wood  alcohol  illegal,  but  in  no  instance  was  its  presence 
in  these  samples  stated  on  the  label.  Sample  12216,  although 
claiming  90  per  cent,  methyl  alcohol,  contained  only  39.20  per  cent, 
alcohol  all  in  the  form  of  ethyl.  Sample  12209  claimed  ‘ ‘ menthol  ’ ’ 
alcohol,  whatever  that  is,  and  contained  39.56  per  cent,  methyl 
alcohol.  Five  samples  claimed  to  be  bay  rum,  which  if  of  standard 
quality  should  contain  about  58  per  cent,  of  grain  alcohol;  they 
actually  contained  30.64  per  cent,  alcohol  (28  per  cent,  of  which 
was  methyl),  15.00  per  cent,  grain  alcohol  (30  per  cent,  claimed), 
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Table  XXL — Toilet  Preparations. 


Sample  No. 

Dealer. 

Brand. 

Specific 
gravity 
@ 15.6“  C. 

Total  alcohol 
by  vol. 

Per  cent,  of 
total  alcohol 
in  form  of 
methyl. 

12205 

A.  Amico,  Seymour 

Imported  Bay  Rum  (C.  A. 

Johnson,  New  Haven) 

09536 

39.64 

28.83 

12206 

UK  K 

Bayryber  Toilet  Water  (F.  J. 

Mangini,  Waterbury) 

0.9496 

40.60 

100.00 

I2214 

T.  Baker,  Danbury 

Unexcelled  Herb  Rub  (Rich. 

Lenroth,  Jersey  City) 

0.9778 

21.96 

0 

12215 

Frank  Dieli,  Bridgeport — 

Bouquet  de  Fleurs 

0.9974 

3.00 

0 

12216 

u u u 

Circassian  Hair  Dressing 

0.9610 

39. 20^ 

0 

I2217 

K U K 

Domestic  Bay  Rum 

0.9811 

15.002 

0 

12223 

Jos.  Fanighetti,  Waterbury 

Extr.  Witch  Hazel  (C.  A. 

Johnson,  New  Haven). .... 

0.9877 

8.90 

0 

12207 

C.  A.  Johnson,  New  Haven 

Imported  Bay  Rum 

0.9536 

40.32 

27.80 

12208 

u a u u u 

Letonneaux  Eau  de  Quinine. 

0.9193 

59. 60S 

0 

12209 

u u K u m 

Bouquet  Toilet  Water 

0.9530 

39.56" 

100.00 

I2219 

G.  Lupo,  New  Haven 

Bay  Toilet  Water 

0. q6s6 

27  . S2 

100.00 

12220 

u a u u 

Superior  Hair  Tonic 

0. OS62 

^^6 . 02 

100.00 

12224 

F.  J.  Mangini,  Waterbury. 

Hoffmann’s  Hair  Tonic 

0.9477 

43.12 

0 

I22I0 

A.  Palmer,  Bridgeport 

Quinine  Tonic  Comp.  (Rich. 

Lenroth,  Jersey  City) 

0.9599 

37.56 

0 

I22II 

UK  U 

Glacier  Scalp  Rub  (Rich. 

Lenroth,  Jersey  City) 

0.9367 

48.24 

0 

12200 

N.  Seidman,  Hartford 

Eau  de  Quinine 

0 . 9678 

20  6dS 

d.7  67 

I220I 

u u u 

Sage  Head  Rub 

0.9611 

34.206 

0 

12202 

UK  U 

Floral  Bouquet  Toilet  Water. 

0.9555 

37.92’ 

0 

12218 

E.  F.  Stefhan,  New  Haven. 

Violet  Toilet  Water 

0.9674 

28.36 

0 

12222 

R.  F.  Surinek,  Bridgeport.. 

Remo  Bay  Rum  (Remo  Co., 

Bridgeport) 

0.8730 

84.80 

100.00 

I222I 

U K K U 

Remo  Quinine  Hair  Tonic 

(Remo  Co.,  Bridgeport) . . . 

O.9IOI 

70.60 

100.00 

I22I2 

J.JTavano,  Bridgeport 

Carnation  Hair  Dressing 

(Barber  Supplies  Co., 

Bridgeport) 

0.9631 

29.00 

100.00 

I22I3 

UK  K 

Comtesse  Aime  Bay  Rum 

(Perfumerie  Comtesse  Aime 

, 

Paris) 

0.9726 

23.24* 

^ 0 

12203 

E.  Warshaw  & Co.,  Bridge- 

port  

Carnation  Hair  Tonic 

0.  q6'^6 

30.00 

100.00 

12204 

u u u u u 

Eau  de  Quinine  Hair  Tonic.  . 

0.9375 

51.32 

100.00 

1 Claimed  90%  ethyl  alcohol. 

2 Claimed  30%  grain  alcohol. 

3 Claimed  62  % alcohol. 

^ Claimed  50%  menthol  alcohol. 


® Claimed  50%  grain  alcohol. 
® Claimed  45  % grain  alcohol. 
’ Claimed  40%  grain  alcohol. 
® Claimed  25%  grain  alcohol. 
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40.32  percent,  (all  methyl),  84.80  per  cent,  ethyl,  and  23.24  per 
cent,  ethyl  (25  per  cent,  claimed).  Similarly  the  one  sample  of 
extract  of  witch  hazel,  which  should  contain  at  least  14.25  per 
cent,  of  grain  alcohol,  contained  only  8.90  per  cent. 

The  following  is  a summary  of  the  examination : 

Containing  wood  alcohol: 

12205  Johnson’s  Imported  Bay  Rum. 

12207  “ « « 

12209  “ Bouquet  Toilet  Water. 

12206  Mangini’s  Bayryber  Toilet  Water. 

12219  Lupo’s  Bay  Toilet  Water. 

12220  “ Superior  Hair  Tonic. 

12200  Seidman’s  Eau  de  Quinine. 

12222  Remo  Bay  Rum. 

1 222 1 “ Quinine  Hair  Tonic. 

122 12  Carnation  Hair  Dressing. 

12203  Carnation  Hair  Tonic. 

12294^  Warshaw’s  Eau  de  Quinine  Hair  Tonic. 

Containing  less  grain  alcohol  than  standard: 

12223  Johnson's  Extr.  Witch  Hazel. 

Containing  less  alcohol  than  claimed: 

12216  Dieli’s  Circassian  Hair  Dressing. 

1 22 1 7 “ Domestic  Bay  Rum. 

12208  Johnson’s  Letonneaux  Eau  de  Quinine. 

12209  “ Bouquet  Toilet  Water. 

12200  Seidman’s  Eau  de  Quinine. 

1 220 1 “ Sage  Head  Rub. 

12202  “ Floral  Bouquet  Toilet  Water. 

122 13  Comtesse  Aime  Bay  Rum. 

MISCELLANEOUS  DRUGS. 

11324.  Watkins  Cough  Medicine,  The  J.  R.  Watkins  Medicine 
Co.,  Winona,  Minn.  “Alcohol  ii  per  cent.,  chloroform  4 min. 
per  oz.” 

Spec.  grav.  @15.6°  C 1.2352 

Alcohol  by  volume 12.73 

Solids 59  • 08 

Ash 0.30 

Chloroform 0.67 

Sugar present 

Alkaloids present 

Gelsemium indicated 

Saccharin present 

Morphin,  opium,  cocain absent 
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This  is  a sugar  syrup  containing  alcohol,  chloroform,  saccaharin 
and  gelsemium. 

11325.  Watkins  Catarrh  Relief,  The  J.  R.  Watkins  Medicine 
Co.,  Winona,  Minn.  “2.5  grs.  chloterone  per  av.  oz.” 


Loss — ioo°C 3.43 

Chloretone 0-45 

Volatile  oils,  menthol present 

Alkaloids absent 


The  above  medicine  was  tested  chiefly  for  the  chloretone.  The 
base  was  a mixture  of  a non-saponiflable  hydrocarbon  and  a fat. 

12225.  Hanford's  Balsam  of  Myrrh,  G.  C.  Hanford  Mfg.  Co. 
“ Wood  alcohol  84%.”  This  was  tested  only  for  methyl  (wood) 
alcohol,  of  which  it  contained  88.96  per  cent,  by  volume.  Its  sale 
is  illegal  in  this  state. 

12226.  Elastic  Soluble  Gelatine  Capsules  No.  49  Santal  Oil,  10 
minims,  American  Druggists  Syndicate,  Long  Island  City,  N.  Y. 
Cost  $3.25  per  100  capsules.  The  capsules  contained  on  the 
average  8.65  minims  of  santal  oil.  The  oil  showed  a specific 
gravity  @ 25°  C.  of  0.9726,  an  optical  rotation  of  — 15.7  @ 20°  C. 
in  a 100  mm  tube,  and  contained  95.90  per  cent,  of  total  alcohols 
calculated  as  santalol. 

5583.  Koch's  Celebrated  Hair  Dye.  Sample  consisted  of  two 
bottles.  Bottle  i contained  a clear,  yellow  liquid  which  darkened 
on  exposure  to  the  air;  it  consisted  of  a solution  of  pyrogallol  in 
water  (2.858  gms.  per  100  cc.).  Bottle  2 contained  a clear  liquid 
with  an  ammoniacal  odor.  It  consisted  of  an  ammoniacal  solution 
of  silver  nitrate  (0.771  gm.  of  silver  nitrate  and  5.75  gms.  of 
ammonia  per  100  cc.). 

12150.  Silicate  of  Soda,  dist.  by  The  Talcott  Co.,  Hartford.  It 
contained  28.44  per  cent,  silicic  oxid  and  0.04  per  cent,  suspended 
matter;  sodium  was  present,  and  a very  slight  amount  of  iron  and 
alumina.  11744.  Turpentine,  General  Naval  Stores  Co.,  New 
York.  It  had  a specific  gravity  @ 15.6°  of  0.8605  ^-nd  a refractive 
index  @ 20°  C.  of  1.4685 ; it  had  an  initial  distillation  temperature 
of  about  150°  and  about  93  percent,  distilled  imder  170°;  tmpoly- 
merized  residue  3.2  per  cent.  Sample  passed. 
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MISCELLANEOUS  SAMPLES  SENT  BY  PRIVATE 
INDIVIDUALS. 

Anzac.  A sample  of  this  temperance  beer  contained  0.25  per 
cent  of  alcohol  by  volume. 

Butter.  Thirteen  samples  were  tested,  of  which  8 were  genuine, 
2 were  oleomargarine,  2 were  renovated  butter,  and  one  con- 
tained the  excessive  moisture  of  38.3  per  cent. 

Butter  Color.  The  sample  examined  was  annatto  in  oil  solution. 

Cofee.  The  single  sample  tested  showed  no  adulteration. 

Cofee  Wax.  A substance  obtained  during  the  refining  process 
for  caffein  contained  water  6.27,  ash  2.10,  protein  (NX6.25) 
19.00,  ether  extract  71.31,  and  nitrogen-free  extract  1.32  per  cent. 

Cofee  Residue.  A residue  from  the  manufacture  of  Kaflee  Hag. 
The  coffee  is  dry  charred  before  treatment  with  the  solvent,  and 
the  solution  containing  the  caffein  is  filtered  this  residue  being 
left.  It  contained 


Water 

....  8.57 

Nitrogen-free  extract.  . . 

...52.11 

Ash 

10.79 

Total  nitrogen 

. . . 1.90 

Protein  (N  x 6.25) 

11.88 

Total  phosphoric  acid 

, . . 0.24 

Ether  extract 

Fiber 

0.25 

....  16.40 

Potash,  water-soluble 

, . . 4.10 

Confectionery.  A sample  of  Lolly  Pops  suspected  of  having 
cuased  sickness  was  examined.  No  heavy  metals  or  alkaloids 
were  found ; the  color  was  a mixture  of  caramel  and  a small  amount 
of  Orange  I. 

Cottage  Cheese.  Old  Fashioned  Cottage  Cheese,  made  by  Ben- 
venuto Farm,  West  Bloomfield.  It  contained. 


Water 

26.28 

Ash 

1.57 

Solids 

23.72 

Lactic  acid 

0.76 

Protein 

17.61 

Lactose,  etc 

1.3^ 

Fat 

2.40 

Cream  Nine  samples  were  tested  containing  from  17  to  39 
per  cent,  of  butter  fat;  two  of  these  contained  sucrate  of  lime. 

Fish.  Two  samples  were  tested  for  preservatives  with  negative 
results. 

Flour.  The  sample  tested  was  not  adulterated. 

Grape  Juice.  A sample  suspected  of  containing  poison  was 
found  normal  in  all  respects. 

Ice  Cream.  The  three  samples  tested  contained  from  10.27  to 
11.92  per  cent,  of  butter  fat. 
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Maple  Syrup.  The  sample  tested  contained  66.70  per  cent, 
solids,  0.69  ash  and  had  a Winton  lead  number  of  1.36  (2.04  on 
dry  basis). 

Milk.  Twenty-four  samples  were  tested,  of  which  10  were  * 
genuine,  12  were  below  standard,  i was  watered  and  i was  both 
skimmed  and  watered. 

Olive  Oil.  The  sample  examined  was  very  largely,  if  not  en- 
tirely, peanut  oil. 

Peanut  Butter.  A sample  sold  by  the  Great  Atlantic  and 
Pacific  Tea  Co.  contained  the  following: 

Water i-93  Fat 45-97 

Ash 2.99  Fiber 1.59 

Protein  (N  x 6.25) 28.13  Nitrogen-free  extract I9- 19 

Salt  Pork.  A sample  of  the  brine  and  one  of  the  meat  itself, 
each  contained  boric  acid  and  nitrates. 

Semolina.  Sample  of  two  cars  sold  by  L.  A.  Viviano,  New 
York,  were  analyzed  with  the  following  results: 


ist  car. 

2nd  car. 

Wg,ter 

. ..  12.53 

13-23 

Ash 

, . . 0.70 

0.65 

Protein  (N  x 6.25) 

- - 13-13 

12.63 

Fiber 

0.27 

0.24 

Fat 

. . I.  14 

1.07 

Nitrogen-free  extract.  . . . 

--  72.23 

72. 18 

Sludge  from  Gas  Co.  The  sample  contained  water  65.00,  ash 
29.04,  organic  and  volatile  matter  5.96,  lime  15.94,  magnesia  0.91, 
total  sulphuric  anhydrid  0.47,  water-soluble  sulphuric  anhydrid 
0.35  per  cent. 

Sugar.  Three  samples  were  tested,  two  of  which  were  not 
adulterated.  The  third  sample  contained  0.86  per  cent,  of  sul- 
phuric acid,  probably  an  accidental  contamination  acquired  during 
transportation. 

Tobacco  Dust.  The  sample  tested  contained  1.22  per  cent,  of 
nicotin. 

Vanilla  Extract.  A sample  of  Thompson' s Extract  of  Vanilla, 
made  by  C.  S.  Lettell  and  Co.,  New  York,  contained  0.185  per 
cent,  of  vanillin  with  no  coumarin. 

Vinegar.  Forty-four  samples  were  tested,  of  which  31  con- 
formed to  the  state  standard.  Three  were  below  standard  in 
acidity,  5 in  solids  and  4 in  both  acidity  and  solids.  One  sample 
contained  0.131  gm.  of  zinc  per  100  cc. 
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Water.  The  sample  tested  showed  8.9  parts  per  million  of 
chlorin,  414.0  parts  of  sulphuric  anhydrid  and  less  than  o.i  part 
of  iron. 

Whisky.  Two  samples  were  tested  which  contained  no  adul- 
teration. 

Wine.  The  single  sample  tested  contained  11.90  per  cent,  of 
alcohol  by  volume. 

Alcohol.  The  sample  tested  contained  89.7  per  cent,  of  ethyl 
alcohol  by  volume. 

B-K  Bacili-Kil,  made  by  General  Laboratories,  Madison, 
Wis.  The  material  was  an  aqueous  solution  of  alkaline  earth 
and  alkali  hypochlorites;  it  contained  approximately  3.41  gms.  of 
available  chlorin  per  100  cc. ; calcium,  magnesium,  sodium,  potas- 
sium, and  hypochlorites  present;  no  heavy  metals. 

Police  Cases.  Three  suspicious  samples  of  drugs  were  sent  to 
us  by  the  local  police.  One  was  heroin  hydrochlorid,  one  morphin 
sulphate,  while  the  third  was  an  abortion  medicine  consisting 
chiefly  of  ferrous  iron  and  aloes.  No  ergot,  savin,  pennyroyal  or 
alkaloids  were  detected. 

Prescriptions.  A sample  of  3 gr.  phenacetin  in  powders  suspected 
of  substitution  was  examined;  the  prescription  was  genuine. 
Another  prescription  supposed  to  consist  of  two  parts  bismuth 
subcarbonate  and  one  part  magnesium  peroxid,  was  tested  quan- 
titatively and  bismuth,  magnesium,  carbonates  and  peroxids  were 
found. 

Samples  suspected  of  containing  poisons.  Twelve  samples  of  this 
kind  were  examined.  A milk  suspected  of  containing  carbolic 
acid  was  found  to  contain  that  drug.  Another  suspected  milk 
was  found  normal  in  all  respects.  A sample  of  suspected  rasp- 
berry jam  contained  no  alkaloids  or  heavy  metals.  A sample 
of  bird  pie  contained  much  free  yellow  phosphorus.  A sample  of 
wheat  bran  was  tested  with  negative  results.  The  contents  of  a 
cow’s  stomach  were  found  to  contain  zinc;  two  samples  of  paint 
to  which  it  was  suspected  the  cow  might  have  had  access  con- 
tained no  zinc,  one  being  a lead  pigment  and  the  other  a mixture 
of  lead  chromate  and  Prussian  blue.  A sample  of  Bahy  Buster 
Scratch  Feed  alleged  to  have  caused  the  death  of  45  young  chickens, 
was  fed  to  two  chickens  for  four  days  with  no  bad  effects.  A hen 
and  a rooster,  which  were  suspected  of  having  been  poisoned,  were 
examined ; no  metallic  poison  was  detected ; the  crops  were  gorged 
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with  food  and  greatly  distended,  the  lungs  congested;  the  birds 
appeared  to  have  died  of  suffocation  rather  than  of  poison.  The 
contents  of  a dog’s  stomach  were  examined  and  a large  quantity 
of  mercury,  probably  derived  from  corrosive  sublimate,  was 
found.  A red  powder  found  scattered  in  a pig  pen  was  tested 
for  alkaloids  and  metallic  poisons  with  negative  results;  iron, 
lime  and  sulphates  were  present  in  abundance. 

Summary  of  Examinations. 


Sampled  by  Station: 


Canned  Beans 

. 62 

Prepared  Flours 

6 

Bread  (weights  only). . 

. 265 

Fruit  Juices 

5 

Bread  Materials 

• 56 

Infant  Foods 

2 

Breakfast  Foods 

. 30 

Jelly  Powders 

3 

Brosia  Meals 

4 

Malt  Extracts 

3 

Chocolate  and  Cocoa. . 

5 

Malt  Flours 

4 

Condensed  Coffee 

I 

Temperance  Beverages 

4 

Coffee  Substitutes. . . . 

6 

Miscellaneous  Foods.  . 

. 17 

Cordials 

. 27 

Dried  Vegetables 

, . 18 

Diabetic  Foods 

8 

Drug 

I 

Flavoring  Extracts. . . . 

9 

Total 

. . 536 

Sampled  by  Dairy  Commissioner: 

Adult- 

Adult “ 

Total. 

erated. 

Total. 

erated- 

Butter 

14 

3 

Spices 

52 

7 

Cocoa 

I 

0 

Sugar 

5 

I 

Cream 

8 

0 

Vinegar 

40 

5 

Eggs 

6 

6 

Physician’s  Drugs 

76 

15 

Hamburg  Steak 

34 

14 

Toilet  Preparations...  . 

25 

19 

Milk 

390 

258* 

Miscellaneous  Drugs.  . 

6 

I 

Sausage 

21 

5 

Total 

678 

334* 

Sent  by  Private  Individuals. . . 

. 140 

44 

Total  samples  examined 

1354 

* Including  ii8  samples  of  milk  deficient  only  in  solids — not — fat. 
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Food  Oils  and  Fats 


Chemically  all  fats  resemble  one  another  in  that  they  are  com- 
binations of  fatty  acids  with  glycerin.  Physically  they  differ  in 
that  some  are  liquid  while  others  are  solid.  The  term  “fixed”  or 
“fatty  oil”  is  generally  applied  to  those  fats  which,  at  the  ordinary 
temperatures,  remain  in  the  liquid  condition,  but  chemical  in- 
dustry has  eliminated  this  natural  distinction  by  the  introduction 
of  the  “hydrogenating”  or  “hardening”  process  which  converts 
liquid  oils  into  the  solid  state. 

As  food  stuffs  fats  belong  to  the  same  category  as  sugars,  i.  e., 
they  are  chiefly  energy  producers,  in  contrast  with  protein  foods 
which  are,  in  addition,  tissue  builders.  When  taken  with  other 
food  in  the  diet,  fats  (knd  sugars)  have  the  property  of  reducing 
the  protein  requirements  of  the  body  and  this  is  what  is  meant 
by  their  so-called  protein-sparing  action.  The  calorific  (energy- 
producing)  value  of  fat  is  about  2.25  times  as  great  as  that  of  either 
protein  or  sugar,  and  it  is  practically  the  same  regardless  of  the 
particular  source  of  the  fat  or  oil,  or  whether  it  be  of  animal  or 
vegetable  origin.  By  accurate  measurement  it  has  been  found 
that  one  ounce  of  fat  yields  264  calories  to  the  body.  On  the 
basis  of  calorific  values,  substitutions  among  fatty  foods  in  the 
diet  may  be  made  with  considerable  freedom,  but  personal  toler- 
ance, preference,  or  prejudice,  will  influence  the  choice  in  this  as 
in  other  types  of  foods. 

Although  so  nearly  alike  in  energy-producing  capacity,  the  fats 
show  differences  in  other  nutritional  aspects.  We  refer  especially 
to  the  growth-promoting  properties  possessed  by  some  fats  and 
lacking  in  others.  It  has  been  shown ^ that  butter  possesses  this 
peculiar  efficiency  to  a marked  degree  and  that  the  efficiency 
resides  in  the  butter  fat  itself.  This  shows  us  an  additional  and 
important  reason  for  the  effectiveness  of  milk  as  a food  for  children. 
Other  fats  show  this  property,  among  them  beef  fat,  and,  as 

^ Osborne  and  Mendel  Jour.  Biol.  Chem.  16.  423-37  1913;  ibid  20, 
379-90,  1915. 
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might  be  expected  from  their  ingredients,  the  oleomargarines 
made  of  the  so-called  oleo-oil  from  beef  fat.  Lard  and  olive  oil 
lack  this  peculiar  property,  as  do  those  margarines  also  which  are 
made  from  the  commonly  used  vegetable  fats  and  hydrogenated 
oils;  as  has  been  shown  by  Halliburton  and  Drummond.^  The 
particular  substances  or  properties,  responsible  for  this  phenomenon 
are  obscure,  and  as  yet  unidentified  components  of  the  fats.  They 
have  been  detected  in  other  types  of  food,  and  for  lack  of  better 
definition  have  been  called  “vitamines”  or  “accessory  diet  factors.” 

Fatty  foods  not  possessing  the  virtue  just  mentioned  should 
not,  however,  be  discriminated  against  on  this  account  when  used 
in  the  ordinary  liberal  diet,  but  it  would  appear  to  be  inadvisable 
to  eliminate  butter  entirely  from  the  menu,  particularly  that  of 
children. 

We  have  referred  already  to  the  process  of  “hydrogenation,” 
by  which  the  physical  and  chemical  characters  of  fats  are  modified, 
the  conspicuous  physical  change  being  that  liquid  fats  are  hardened 
and  converted  into  solids.  The  question  of  the  wholesomeness 
and  digestibility  of  fats  so  treated  at  once  presented  itself.  The 
considerable  amoimt  of  work  which  has  been  done  on  this  subject 
has  not  resulted  in  an3rthing  to  prejudice  us  against  the  use  of 
products  so  treated.  Upon  this  point  Ellis^  says : “It  seems  to  be 
generally  accepted  by  those  who  have  investigated  the  matter, 
that  the  hydrogenated  oils  have  as  desirable  a degree  of  digesti- 
bility as  the  oils  from  which  they  are  derived.”  The  debate  as 
to  their  suitability  for  food  has  centered  chiefly  upon  the  presence 
of  certain  metals,  more  particularly  nickel,  which  are  used  in  the 
process  of  their  manufacture.  The  amounts  of  nickel  retained  in 
the  finished  product,  in  the  case  of  some  hardened  cottonseed  oils, 
has  been  determined  and  quantities  ranging  from  .020  to  .075 
milligrams  per  kilo  (1,000  grams)  found.  The  significance  of  such 
figures  is  better  understood  by  comparing  them  with  the  quantities 
of  nickel  acquired  by  various  foods  prepared  in  nickel-lined 
cooking  utensils  which  have  been  in  common  use  for  some  years. 
Spinach  contained  from  25  to  27  milligrams  per  kilo;  peas,  12  to 
16;  plums,  35;  fruit  cooked  in  2%  acetic  acid  (about  one  half  the 
acid  strength  of  ordinary  vinegar),  6$  to  67;  cabbage,  83;  sour- 
kraut,  127;  potato,  80.  No  injurious  effects  have  been  attributed 


^ Jour,  of  Physiol.,  LI.,  p 250. 

* Hydrogenation  of  Oils,  Van  Nostrand  & Co.,  1914,  p.  144. 
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to  the  use  of  foods  so  prepared,  yet  it  is  seen  that  they  contain 
amounts  of  nickel  one  thousand  or  more  times  greater  than  has 
been  found  in  the  hardened  oils  examined.  However,  it  is  perfectly 
obvious  that  this  phase  in  the  production  of  hydrogenated  products 
should  be  carefully  controlled. 

The  inspection  of  foodstuffs  such  as,  of  necessity,  more  and 
more  engrosses  the  attention  of  this  laboratory,  involves  tests  for 
purity  and  tests  to  determine  truthfulness  of  label  or  guaranty. 
When  such  inspections  result  in  the  detection  of  substances  posi- 
tively poisonous  or  deleterious  to  digestion  and  health,  their  value 
from  the  standpoint  of  public  health  is  obvious  to  all.  But  in- 
stances of  flagrant  and  vicious  adulteration  are  largely  passing 
out  of  the  experience  of  the  food  control  chemist  of  to-day,  so 
that  frequently  the  results  of  his  labors  lie  within  the  realm  of 
public  health  in  its  broader  sense,  which  includes  public  economy. 
The  substitution  of  one  edible  oil  wholly  or  in  part  for  another, 
and  the  sale  of  such  substitute  does  not  constitute  a sin  against 
the  consumer’s  digestion,  but  it  does  defraud  him  of  the  difference 
in  commercial  values  between  the  product  he  actually  gets  and 
that  which  he  thinks  he  is  buying.  And  now  more  than  ever 
before  he  is  anxious  to  protect  himself  in  this  direction.  It  is 
intended  that  our  analyses  should  guide  the  consumer  to  intelligent 
purchasing;  aid  him  to  a better  appreciation  of  comparative  food 
values,  and  foster  alertness  to  the  deceptions  of  flashy  labels  and 
cimning  advertising  literature.  Particularly  at  this  time  we  desire 
to  help  him  to  co-operate  in  the  program  of  economy  that  is  being 
urged  upon  us. 

These  general  considerations  seem  justified,  in  view  of  recent 
inquiries  which  have  come  to  us  on  this  subject.  In  addition  we 
shall  indicate  briefly  the  source,  preparation  and  composition  of 
the  principal  fatty  foods  and  summarize  our  accumulated  experi- 
ence with  them.  We  shall  include  also  some  analyses  not  hereto- 
fore published,  and  some  data,  not  our  own,  which  may  be  of  inter- 
est from  a culinary  standpoint. 

Any  classification  of  edible  fats  on  the  basis  of  their  domestic 
uses  will  necessarily  include  the  same  fat  in  two  or  more  classes, 
but  for  convenience  we  shall  group  them  as  follows ; (i ) Salad  Oils. 
(2)  Cooking  fats  and  (3)  Butter  and  its  substitutes. 
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SALAD  OILS. 

Olive  Oil.  The  oil  supplied  by  the  fruit  of  the  olive  tree  has  been 
used  as  a food  by  man  since  the  earliest  times.  Grown  originally 
in  oriental  countries,  its  cultivation  and  use  have  extended  through 
Mediterranean  countries  to  South  America,  and  it  is  now  grown  to 
a considerable  extent  in  the  United  States,  notably  in  California 
and  Arizona. 

About  50%  of  the  fleshy  part  of  the  olive  fruit  is  oil.  The  best 
grades  of  oil  are  prepared  from  fruit  picked  by  hand  just  before 
maturity.  These  are  crushed  and  the  oil  removed  by  gentle 
pressure,  the  first  run  being  called  “Virgin”  oil  or  Sublime.  This 
is  generally  characterized  by  a distinct  greenish  tinge  of  color  due 
to  the  chlorophyll  which  is  associated  with  the  oil  in  the  plant  cells. 
Genuine  oil  may,  however,  lack  this  characteristic  and  may  be 
pale  or  even  deep  yellow.  Admixtiues  of  peanut,  sesame,  poppy 
seed,  com  and  cottonseed  oils  with  olive  oil  are  much  less  common 
than  formerly,  although  blending  of  inferior  grades;  i.  e.,  oil  ob- 
tained from  repressings  of  the  olive  pulp,  with  higher  grades  is 
practiced  to  some  extent  in  Europe. 

Cottonseed  Oil.  A keen  competitor  of  olive  oil  for  table  use  is 
the  refined  oil  of  the  cottonseed.  Although  produced  in  countries 
of  Europe,  Asia  and  South  America,  it  is  essentially  an  industry 
of  the  United  States,  where  methods  of  refining  lead  those  of  other 
coimtries.  The  oil  is  imfit  for  use  until  it  has  been  refined,  which 
process  includes  deodorizing,  decolorizing  and  “chilling,”  the  latter 
step  removing  the  high-melting  fatty  constituent  (stearin) , which 
would  cause  the  oil  to  “cloud”  in  cold  climates. 

Corn  Oil.  In  the  process  of  making  starch  and  glucose  from 
maize  or  Indian  com  the  germ  of  the  seed  is  removed.  This  germ 
contains  about  15%  of  oil  and  yields  the  com  oil  now  appearing 
in  our  market.  It  is  golden  yellow  in  color  and  has  a pleasant 
odor  and  taste. 

A sample  of  com  oil  examined  in  this  laboratory^  was  found  to 
be  mixed  with  other  oils,  chiefly  cottonseed  oil. . Thus  early  has 
this  product  been  dignified  and  commercially  flattered  by  adulte- 
ration. 

Peanut  Oil.  Next  in  importance  is  peanut  oil,  of  which  there  is 
an  increasing  production  in  the  United  States.  Like  cottonseed 

^ Connecticut  Food  & Drug  Report,  1905,  p.  121. 
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oil  it  must  be  refined  before  it  is  marketable  as  a food  oil.  The 
refined  oil  has  a distinct  nutty  flavor  which  commends  itself  to 
some  tastes. 

Other  Oils.  Oils  of  the  poppy-seed,  rape,  sesame  and  sunflower 
are  not  used  alone  to  any  extent  in  this  coimtry,  but  some  of  them 
may  occur  in  admixture  with  the  oils  described  above,  either  as 
adulterants  or  in  legally  marked  compounds. 

The  commercial  value  of  the  oils  described  is  in  about  the  fol- 
lowing order:  olive,  peanut,  com,  cottonseed,  the  values  of  the 
others  being  intermediate  between  peanut  and  com  oils.^ 

Summary  of  the  Results  of  Our  Inspections  of  These 

Products. 

Between  500  and  600  samples  of  olive  oil  have  been  examined 
in  this  laboratory  since  1897,  chiefly  represented  by  six  inspections. 
The  percentage  of  total  adulteration  decreased  from  a maximum 
of  40%  found  in  1900,  to  13.7%  in  1909.  It  has  been  found  that 
this  product,  put  up  in  sealed  containers,  is  freer  from  adulteration 
than  that  purchased  in  bulk  from  dmggists,  although  the  quality 
of  dmggists’  goods  has  shown  improvement.  The  general  im- 
provement is  due  in  part  to  more  tmthful  labeling  practiced  since 
1905. 

The  following  tabulation^,  representing  448  samples,  illustrates 
this  point.  No  figures  are  given  subsequent  to  1909,  because  no 
representative  number  of  samples  has  been  examined  in  any  one 
year. 


Table 

I. — Summary  of 

Inspections  of 

Olive  Oil. 

From 

Year 

Not  found 

Adulterated 

Per  cent. 

Grocers 

adulterated 

Adulterated 

1897 

37 

23 

38.3 

1900 

45 

28 

38.4 

1905 

19 

0 

0.0 

1906 

25 

0 

0.0 

1907 

7 

0 

0.0 

1909 

44 

0 

0.0 

From 

Druggists 

1897 

13 

5 

27.8 

1900 

17 

13 

43.3 

1905 

21 

9 

300 

1906 

55 

II 

16.7 

1907 

65 

II 

14-5 

* lieach,  Food  Inspection  and  Analysis,  p.  516. 

* Conn.  Food  & Drug  Report,  1909-10,  p.  214./ 
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The  adulterations  found  in  these  inspections  were  cottonseed, 
sesame  and  peanut  oils.  Such  admixtures,  as  we  have  noted 
above,  do  not  constitute  a menace  to  health,  and,  if  properly 
labelled,  would  not  constitute  an  infringement  of  law. 

Products  sold  imder  the  name  of  “Salad  Oil”  our  examinations 
have  shown  to  consist  wholly  or  in  part  of  cottonseed  oil.  Such 
products  are  legally  labelled;  they  do  not  purport  to  be  any 
single  oil  and  are  sold  under  a distinctive  name.  Our  ex- 
perience has  been,  however,  that  they  are  often  sold  upon  request 
for  olive  oil. 

No  oil  other  than  olive  should  be  sold  as  “sweet  oil.”^ 
COOKING  FATS. 

The  fats  chiefly  used  by  our  grandmothers  for  culinary  purposes 
were  the  rendered  fats  of  hogs  or  beef,  known  respectively  as  lard 
or  beef  suet.  To-day  the  housewife  has  a large  array  of  shorten- 
ing compoimds  at  her  disposal.  These  nearly  always  appear 
■under  trade  names  but  may  contain  both  the  animal  fats  mention- 
ed combined  with  a vegetable  oil,  such  as  cottonseed  oil,  or  they 
may  be  entirely  of  vegetable  origin.  Other  oils  mentioned  in  the 
preceding  section  also  occur  in  these  compoimds;  any  of  them 
are  adaptable  to  such  use. 

Our  examination  of  some  of  the  products  in  this  group  indicates 
their  essential  constituents  to  be  as  follows:  Cotosuet^,  cottonseed 
oil  and  beef  fat;  Cottolene®,  cottonseed  oil  and  beef  fat;  Komo^, 
com  oil,  cottonseed  oil  and  a harder  fat  like  stearin;  Waver ly 
shortening®,  beef  stearin  and  cottonseed  oil;  Crisco,  hardened 
vegetable  oil,  probably  cottonseed;  Vegetole,  vegetable  product 
containing  cottonseed  oil;  Kuxit,  vegetable  product  having  the 
character  of  cocoanut  fat;  Wesson  oil,  cottonseed  oil;  Mazola,  com 
oil.  A sample  of  Lard  oil®,  said  to  have  been  used  for  deep  frying, 
was  found  to  contain  about  half  its  weight  of  mineral  oil.  This 
mixtirre  is  unique  for  food  purposes  but_  common  as  a lubricant. 

Recent  analyses  of  some  of  these  fats  are  given  in  Table  II. 

^ U.  S.  Food  Inspection  Decision  No.  139;  Conn.  Rules  & Regulations 
No.  43. 

2 Connecticut  Food  Report  1896,  p.  23. 

* Connecticut  Food  Report  1896,  p.  23,  1900,  p.  145. 

* Connecticut  Food  Report  1906,  p.  122. 

* Connecticut  Food  Report  1909,  p.  278. 

® Connecticut  Food  Report  1900,  p.  148. 
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Table  II — Analyses  of  Cooking  Fats. 


No. 

( 

Brand. 

Moisture. 

Protein 

(N  x6.  25) 

< 

4^ 

Free  fatty  acids 
a?  Oleic. 

Refractometer 
reading  at  4o'’C. 

Reichert. 
Meissel  No. 

Halphen  test. 

Nitric  Acid  test. 

8164 

8165 

Wesson  Oil 
Mazola. . . . 

% 

0.06 

0.00 

% 

% 

% 

99-94 

100.00 

%■ 

0.06 

0.17 

0.15 

59-5 
62  . s 

1.04 

0.86 

Red 

Yellow 

Br.  yellow 
Red  brown 

8166 

Vegetole. . . 

0.02 

0.38 

0.02 

99-58 

59-5 

0.45 

Deep  Red 

Red  brown 

8167 

Cottolene. . 

0.02 

0.31 

0.08 

99-59 

0.  10 

56.0 

0.48 

Deep  Red 

Red  brown 

8183 

Crisco 

0.20 

0. 19 

0.05 

99-56 

0. 18 

54-7 

0.50 

Br.  yellow 

Br.  yellow 

8184 

Kuxit 

0.31 

0.  13 

0.03 

99  53 

0. 15 

37-0 

5 • 03 

Yellow 

Yellow 

The  analyses  show  that  the  samples  contain  only  traces  of 
moisture  and  are  practically  all  fat.  The  percentage  of  free  fatty 
acid  is  very  low.  These  are  the  substances  prominently  concerned 
in  the  changes  which  result  in  rancidity.  A rancid  fat  or  oil  is 
one  in  which  a part  of  the  fat  has  been  decomposed,  by  enzyme 
action  it  is  believed,  into  free  fatty  acids  and  glycerine.  The 
action  of  light  and  air  upon  these  fatty  acids  produces  the  sub- 
stances of  disagreeable  taste  and  odor  associated  with  rancidity. 
An  excess  of  free  fatty  acids  does  not  necessarily  indicate  rancidity, 
but  the  conditions  are  favorable  for  rancidity  to  occur. 

Edible  fats  and  oils  should  be  kept  in  securely  closed  containers 
protected  from  sunlight.  Oils  are  more  likely  to  become  rancid 
than  are  solid  fats.  It  is  claimed  as  one  of  the  advantages  of 
hydrogenation  that  fats  so  treated  remain  wholesome  for  long 
periods. 

Particular  attention,  with  respect  to  the  presence  of  animal  fats, 
has  been  given  to  those  products  claiming  to  be  of  purely  vegetable 
origin.  In  none  of  them  have  we  foimd  evidence  of  cholesterol, 
a characteristic  constituent  of  animal  fats.  The  following  appear 
to  be  pure  vegetable  products,  as  claimed:  Wesson  oil;  Mazola; 
Vegetole;  Crisco;  Kuxit. 

There  are  few  precise  physical  or  chemical  data  by  which  to 
decide  the  desirability  of  one  fat  over  another  for  culinary  use. 
The  housewife  learns  and  decides  by  her  experience  which  to  use, 
judging  by  the  results  obtained.  One  thing  she  avoids,  however, 
is  the  use  of  “smoky”  fats  for  deep  frying.  The  reason  for  this  is 
that  such  a fat  or  oil  “smokes”  and  gives  off  disagreeable  vapors. 
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which  will  be  absorbed  by  the  food,  before  the  desired  cooking 
temperature  is  obtained.  A desirable  fat  for  deep  frying,  then, 
should  have  a sufficiently  high  burning  point  or  smoke  test. 
Blunt  and  Feeney^  have  determined  this  for  a number  of  common 
cooking  fats  and  their  results  are  given  here  as  of  interest.  The 
temperatures  given  indicate  the  degree  of  heat  acquired  by  the 
fat  or  oil  at  the  time  it  begins  to  give  off  visible  fumes  or  vapors. 
The  degrees  have  been  converted  to  the  ordinary  Fahrenheit  scale. 


Table  III. 

Cottonseed  oil  (Wesson) 

Snowdrift 

Crisco 

Leaf  lard 

Butter  fat 

Leaf  lard  heated  5 hrs 

Bulk  lard 

Olive  oil 

Peanut  oil  (i) 

Peanut  oil  (2) 

Cocoanut  oil 


451 

450° 

448° 

430° 

406° 

405° 

381° 

347“ 

Q 

323 

300° 

277° 


The  recognized  temperature  for  deep  frying  is  350° — 400°  F. 
It  is  apparent,  then,  that  those  fats  decomposing  below  that 
temperature  are  not  weU  suited  to  this  particular  purpose. 


BUTTER  AND  ITS  SUBSTITUTES. 

Butter.  A typical  butter  contains  about  15%  of  water  and  85% 
of  solids,  of  which  82.5%  is  milk  fat  and  2.5%  other  milk  constitu- 
ents and  salt. 

Renovated  Butter.  Renovated  butter  is  made  by  melting  genuine 
butter  and  separating  the  curd  and  water-soluble  constituents  of 
the  original  product.  The  fat  so  obtained  is  rechumed  with  milk 
or  cream,  or  both,  and  no  other  substances  added  except  salt. 
Like  butter,  it  must  contain  82.5%  of  milk  fat.  The  object  of 
this  treatment  is  to  save  butter  which  has  become  rancid  or  fallen 
off  from  prime  quality. 

Oleomargarine  is  a product  which  varies  as  to  proportionality  of 
ingredients  and,  to  some  extent,  as  to  character  of  ingredients, 
but  generally  it  consists  of  oleo  oil,  neutral  lard,  butter,  milk, 
cream  and  salt.  Vegetable  oils,  such  as  cottonseed  oil,  may  be 
used  in  the  mixture. 


^ Jour,  of  Home  Economics,  7,  p.  535,  1915. 
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Rigid  rules  are  in  force  to  govern  the  sale  of  both  renovated 
butter  and  oleomargarine,  in  order  to  protect  the  butter  industry. 
The  controversy  which  has  existed  for  many  years  concerning 
oleomargarine  and  butter  is  unfortunate,  as  each  might  well  have 
its  proper  place  in  the  trade.  The  tax  placed  upon  oleomargarine 
has  increased  the  price  to  the  consumer  for  this  perfectly  whole- 
some and  nutritious  product. 

Nut  Margarine.  There  have  quite  recently  appeared  upon  the 
market  a number  of  brands  of  nut  margarines.  These  products 
consist  chiefly  of  cocoanut  fat,  with  admixtures  of  cottonseed  or 
.other  vegetable  oils.  The  fats  are  churned  with  milk*  and  salted, 
as  in  the  preparation  of  butter.  Color  capsules  accompany  the 
package  for  the  use  of  the  consumer  if  he  desires  to  color  the 
product.  It  is  not  colored  by  the  manufacturer  as  he  is  required 
to  conform  to  regulations  similar  to  those  governing  the  sale  of 
oleomargarine.  The  coloring  we  have  found  to  be  the  vegetable 
color  annatto,  which  is  largely  used  for  butter  coloring. 

Our  analyses  of  some  of  these  products  are  given  in  Table  IV. 

The  analyses  show  some  variation  in  water  content  but  none 
contains  excessive  amoimt.  All  contain  over  82.5%  of  fat.  The 
ash  varies  considerably,  due,  in  all  cases,  to  the  salt  added.  The 
free  fatty  acids  are  within  normal  limits  for  these  products.  Other 
tests  must  be  interpreted  with  the  knowledge  that  hydrogenation 
modifies  them  very  materially.  Nos.  8169  and  8170  are  declared 
to  contain  0.1%  of  benzoate  of  soda;  they  did  not  contain  amoimts 
in  excess  of  this  figure.  No.  8168  made  no  statement  as  regards 
preservative;  no  preservative  was  found. 

The  diagnosis  of  mixtures  of  this  kind  is  more  difficult  for  the 
reason  that  hydrogenation  changes  the  chemical  as  well  as  the 
physical  properties  of  fats,  so  that  their  response  to  the  usual  tests 
is  either  modified  6r  destroyed. 

As  we  have  stated  elsewhere  in  this  paper,  nut  margarines  are 
supposedly  composed  of  vegetable  fats  only,  while  in  oleomargarine 
animal  fats  are  used,  with  or  without  fats  of  vegetable  origin.  As 
in  the  case  of  cooking  fats,  we  have  looked  particularly  for  evi- 


* The  flavor  of  butter  is  due  to  the  action  of  lactic  acid-forming 
bacteria  in  the  milk  from  which  it  is  churned.  Nut  margarine  fats  are 
ripened  with  milk  to  which  a culture  of  such  bacteria  has  been  added  to 
impart  the  flavor  of  butter.  [Pickard.  The  Am.  Food  Jour.,  Jan.  1918.] 
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Table  IV — Analyses  of  Butter  Substitutes. 


V 

E 

3 

2 

Brand 

Moisture. 

Protein 
(N  X 6.  25.) 

tn 

Free  fatty  acids 
as  Oleic. 

Refractometer 
reading  at  40“  C. 

Reichert- 
Meissel  No. 

Halphen  test. 

Nitric  Acid  test. 

8168 

Nut  Margarine. 
A I Brand, 
Downey  Farrell 
Co.,  Chicago. . . 

% 

i 

10.84 

% 

1.25 

% 

4-51 

% 

83.40 

% 

0-45 

40.0 

7.00 

Deep  pink 

Brown 

8169 

Cocoanut  Brand, 
Nucoa  Butter  Co., 
Soho  Park,  N.  J. 

1 

1 

! 6.53 

0.69 

1.58 

91 .20 

0.39 

37-2 

7.50 

Yellow 

Brown 

8170 

Providence  Churn- 
ing Co.,  Prov.,  R.  I. 

11.28 

0.75 

1. 14 

86.83 

0.47 

39-0 

6.15 

Yellow  . 

Yellow 

8171 

Oleomargarine 
Lily,  Swift  & Co.. 

1.67 

0.56 

0.41 

97-36 

0.74 

52.0 

1.50 

Deep  red 

Red  brown 

8172 

Premium, 

Swift  & Co 

2.54 

0.63 

0.60 

96  .'23 

0.63 

49.2 

0.99 

Red 

Red  brown 

8173 

Gilt  Edge, 

John  F.  Jelke  Co. 

8.52 

1.25 

1.62 

88.61 

0.74 

49.2 

Pink 

Red  brown 

9994 

Good  Luck, 

John  F.  Jelke  Co. 

9.20 

I .00 

3.08 

86.72 

0.50 

49-3 

Red 

Red  brown 

8175 

Silver  Churn, 
Armour 

4.90 

0.56 

1.44 

93.10 

0.80 

51.0 

1.30 

Deep  red 

Red  brown 

dence  of  animal  fats  in  the  nut  margarines  but  with  negative 
results.  There  is  nothing  shown  by  our  analyses  inconsistent  with 
the  claim  that  they  are  vegetable  products.  They  are  very  pal- 
atable preparations  and  may  well  be  substituted  for  a part  of  the 
family  butter  supply,  thereby  conserving  animal  fats. 

MILK-BUTTER  MIXTURE.  . 

The  present  is  a fruitful  time  for  invention  and  device  designed 
to  appeal  to  public  economy.  Such  a device  is  one  advertised  of 
late,  for  which  it  is  claimed  that  two  pounds  of  butter  or  table 
butter  can  be  made  from  one  pound  of  butter  and  one  pint  of  milk. 
While  the  fine  distinction  is  made  that  you  start  with  butter  and 
milk  and  produce  “table”  butter,  no  distinction  is  made  between 
the  commercial  values  of  the  two  substances.  Both  the  expressed 
and  implied  thought  is  that  from  one  pound  of  butter  at  (say)  55 
cents  per  pound  and  one  pint  (poimd)  of  milk  at  7 cents  per  pint, 
two  pounds  of  butter  or  “table”  butter  are  produced,  valued  at 
$1.10. 
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The  true  story  of  this  economic  idea  may  be  simply  told  by  the 
following  table : 


Substance. 

Composition. 

Food  Value 
Calories. 

Commerical 

Value. 

I lb.  Butter 

85  parts  solids,  15  parts  water, 

82.5  parts  fat. 

3478 

$0.55 

I lb.  Milk' 

12  parts  solids,  88  parts  water, 

4.0  parts  fat. 

305' 

0.07 

2 lbs.  Milk-Butter 

mixture 

97  parts  solids,  103  parts  water. 

86.5  parts  fat. 

3783 

I . 10 

or  per  lb.  mixture 

48.5  parts  solids,  51.5  parts  wa- 

ter, 43.3  parts  fat. 

1892 

0.55 

^ One  pint  of  milk  may  be  called  one  pound. 
* Basis  of  4.5%  sugar  and  2.8%  protein. 


Whatever  the  finished  product  is  called,  it  is  watered  butter,  as 
a comparison  of  the  composition  and  food  value  of  the  finished 
product  with  the  original  shows.  As  to  the  commercial  value  of 
the  product,  if  it  is  worth  the  combined  value  of  the  ingredients, 
62  cents,  then  the  cost  to  the  consumer  per  100  calories  is  practically 
the  same  as  in  the  original  butter,  1.6  cents;  if  it  is  worth  $1.10, 
then  the  consumer  pays  nearly  twice  as  much;  viz.,  2.9  cents  per 
100  calories.  The  two  pounds  of  mixture  will  “go  as  far.”  as  two 
pounds  of  butter  in  the  same  sense  that  a pint  of  milk  diluted  with 
a pint  of  water  will  go  as  far  as  a quart  of  milk.  The  same  economy 
will  be  effected  by  drinking  the  pint  of  milk  and  serving  half  por- 
tions of  butter.  This  device  may  be  looked  upon  as  an  ingenious 
method  for  serving  half  portions. 
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IV 

An  Experience  in  Keeping  Poultry 
in  the  City. 


The  Bulletins  of  this  Station  are  mailed  free  to  citizens  of  Connecti- 
cut who  apply  for  them,  and  to  others  as  tar  as  the  editions  permit. 


NOTE  BY  THE  DIRECTOR 

The  following  pages  give  the  experience  of  one  of  the  Station 
staff  in  keeping  a small  niimber  of  fowls  for  more  than  a year  near 
the  center  of  New  Haven. 

In  comiection  with  the  movement  now  undertaken  to  encourage 
families  living  in  cities  and  large  towns  to*  keep  very  small  flocks 
for  their  own  supply  of  eggs  and  poultry,  I believe  the  results  of 
such  an  experience  where  the  expense  and  income  have  been 
carefuUy  recorded  will  be  of  value  to  many,  however  different 
their  particular  surroimdings  may  be. 

This  paper  is  published  in  the  hope  that  it  may  aid  in  this 
movement  for  increased  food  production. 

E.  H.  Jenkins,  Director. 


Poultry  Keeping  in  the  City 


Persons  living  in  cities  and  large  towns  have  been  urged  to 
devote  their  gardens  to  the  production  of  food  and  many  have 
responded  to  this  call  by  cultivating  their  backyards.  More  or 
less  success  has  attended  these  efforts,  but  in  many  cases  the  out- 
come has  been  distinctly  disappointing  because  sufficient  sunshine 
is  rarely  available.  Under  such  circumstances  no  amount  of  skill 
or  care  will  avail,  because,  the  sun  being  the  source  of  all  the 
energy  which  food  supplies,  seeds  and  tubers  which  form  the 
substantial  elements  of  our  food  cannot  be  produced  without  its 
aid.  In  all  partly  shaded  places  the  crops  are  largely  leaves 
which  have  but  little  food  value. 

Gardens  where  sunshine  does  not  prevail  throughout  the 
greater  part  of  the  day  will' yield  far  better  returns  if  poultry  is 
raised  and  hens  kept  for  eggs,  and  in  this  time  when  all  waste  of 
food  should  be  avoided  there  is  no  better  way  of  recovering  the 
last  scrap  of  table  refuse  than  by  feeding  it  to  chickens.  Every 
particle  of  meat  left  on  bones  from  chops,  steaks,  etc.,  even  if 
these  first  go  through  the  soup  kettle  can  thus  be  utilized,  as  well 
as  all  of  the  residues  of  vegetables  of  all  kinds  which  are  unsuitable 
for  human  consumption.  Food  of  this  kind  is  exactly  what  poultry 
need  to  supplement  their  grain  rations. 

I live  in  the  center  of  New  Haven  and  last  year  tried  the  dual 
experiment  of  keeping  hens  for  eggs  and  raising  yotmg  chicks,  and 
in  order  to  learn  what  the  return  from  this  form  of  backyard 
agriculture  might  be  I kept  an  accurate  accoimt  of  expenses  and 
returns.  Although  I had  had  no  experience  with  poultry  I found 
it  distinctly  profitable,  for  not  only  did  I get  a good  supply  of 
absolutely  fresh  eggs,  but  also  fowls,  roasters  and  broilers  which 
in  quality  were  equal  to  the  very  best  that  could  be  bought. 

To  make  such  an  undertaking  pay  the  first  thing  to  be  considered 
is  overhead  charges.  A few  birds  cannot  meet  heavy  expenses  of 
this  kind.  The  high  board  fences  on  two  sides  of  my  garden  and 
a building  on  a third  side  made  it  necessary  to  buy  only  enough 
wire  netting  to  fence  in  the  fourth  side.  In  this  way  a yard  about 
forty  feet  square  was  provided.  The  building  on  one  side  of  this 
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was  an  old  brick  bam  in  one  comer  of  which  was  a box  stall  about 
ten  feet  square.-  By  cutting  a hole  through  the  bam  wall  on  the 
east  side  an  exit  to  the  hen  yard  was  provided.  This  opened  into 
a covered  mnway.  For  the  north  side  of  this  mnway  three  old 
doors  that  happened  to  be  on  hand  were  used.  These  were  tilted 
over  against  a row  of  old  window  sash  that  met  them  tent-fashion 
and  admitted  all  the  south  sun  to  the  mnway,  the  sash  being 
nearly  at  right  angles  to  the  sun’s  rays.  As  support  for  the  doors 
and  sashes,  pieces  of  scantling  were  laid  on  bricks  resting  on  the 
ground,  the  scantling  being  kept  in  place  by  narrow  cross  boards 
nailed  from  one  to  the  other.  To  make  this  intelligible  the  fol- 
lowing sketch  must  be  referred  to : 


Before  putting  the  sashes  in  place  the  doors  were  supported  at 
the  proper  angle  by  boards  about  six  inches  wide  which  w*ere 
nailed  to  the  scantling  at  the  lower  end  and  to  the  door  at  the 
upper  end.  These  boards  were  so  placed  that  the  ends  of  adjacent 
sashes  rested  on  them  when  in  place  and  in  this  way  rain  was 
prevented  from  mnning  into  the  cracks  between  the  sashes. 

To  keep  water  out  at  the  peak  where  the  sashes  rest  against 
the  doors,  a strip  of  heavy  roofing  material  was  nailed  to  the  doors 
but  not  to  the  sashes.  In  this  way  a perfectly  tight  mnway  was 
made  at  small  expense  with  the  sashes  unfastened  so  that  they 
can  easily  be  removed  in  warm  weather.  By  filling  in  with  earth 
over  the  cross  boards  the  ground  level  inside  was  raised  above 
that  outside  and  thus  kept  dry  all  winter.  Owing  to  the  small 
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Space  inside  this  runway  a great  deal  of  heat  is  accumulated  in 
sunny  days  even  in  very  cold  weather,  the  thermometer  on  sunny 
days  reaching  80° — 100°  when  the  temperature  outside  is  much 
below  freezing.  As  the  earth  inside  never  freezes  to  any  noticeable 
extent  and  is  always  dry  the  hens  dust  themselves  there  all  winter. 
I built  this  runway  or  sun  parlor  in  one  afternoon.  It  is  about 
20  feet  long  and  gives  plenty  of  room  for  over  30  hens.  Of  course 
such  a sun  parlor  can  be  made  of  other  materials,  but  probably 
old  doors  are  as  cheap  as  anything  else,  for  they  are  tight  and 
require  no  labor  in  fitting  if  all  are  of  the  same  width.  In  winter 
the  end  of  the  sun  parlor  away  from  the  hen  house  serves  as  the 
entrance  and  thereby  draughts  in  ^he  house  are  reduced  to  a mini- 
mum. In  my  old  bam  I found  doors  and  sashes,  as  well  as  all 
necessary  boards  and  scantling  and  as  the  box  stall  was  ready 
at  hand,  quarters  for  my  hens  cost  me  only  $2.50  which  I had  to 
pay  for  the  40  feet  of  poultry  netting  and  $1.90  which  I paid  for 
the  heavy  roofing  paper  and  some  tar  paper  which  was  used  to 
cover  the  floor  of  the  house. 

Not  everyone  would  find  so  much  of  the  needed  materials  about 
his  place  but  with  ingenuity  similar  quarters  could  probably  be 
provided  at  small  expense.  One  must  be  sure  to  remember  that 
the  cost  of  quarters  must  be  kept  small,  for  it  takes  a good  many 
eggs  even  at  the  present  high  prices  to  pay  for  new  boards  and 
skilled  carpenters.  A large  part  of  the  return  from  the  backyard 
agriculture  comes  from  the  chance  it  gives  to  a busy  man  to  occupy 
his  mind  and  leisure  moments  and  to  apply  his  ingenuity  and 
business  skill  in  a field  wholly  different  from  his  daily  routine.  I 
can  recommend  it  to  anyone  who  has  a taste  for  farm  life  and  no 
other  opportunity  to  gratify  it.  The  labor  involved  is  small  but 
has  the  disadvantage  of  being  constant.  I solved  this  problem 
by  giving  one-quarter  of  the  produce  to  a young  man  who  lives 
nearby  and  seems  satisfied  with  the  arrangement  and  much  inter- 
ested in  the  experiment. 

Just  a year  ago  this  venture  was  initiated  by  the  purchase  of 
twelve  Rhode  Island  Red  pullets  on  December  4th.*  These  proved 
to  be  what  the  seller  represented  them  to  be  for  they  at  once  be- 
gan to  lay,  and  on  December  7th  twelve  more  were  bought  from 

* Roosters  should  never  be  kept  in  town  for  they  are  noisy  and  have 
no  effeet  on  egg  production;  furthermore,  infertile  eggs  keep  better  than 
fertile  ones. 
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the  same  party.  Being  a novice  in  the  business  and  not  having 
time  to  spend  in  an  attempt  to  buy  at  the  lowest  price,  these 
cost  me  $48.  Laying  well  through  the  winter  and  spring  these 
hens  gradually  became  broody.  After  setting  three  of  them  wi]th 
poor  success  and  trying  to  break  up  others,  it  seemed  more  profitable 
to  kill  and  eat  them  as  young  fowls.  Four  were  kept  through  the 
fall  to  see  what  they  would  return  in  the  way  of  eggs,  but  up  to 
the  present  time  have  laid  only  sixteen  eggs.  Under  backyard 
conditions  it  seems  decidedly  more  profitable  to  eat  the  hens  as 
soon  as  they  cease  laying;  otherwise  they  “eat  their  heads  off”  and, 
besides,  the  longer  they  are  kept  the  greater  the  loss  by  death 
which,  under  backyard  conditions,  has  been  my  greatest  cause  of 
loss  of  profit.  Poultry  should  be  either  growing  or  laying  eggs  all 
of  the  time,  otherwise  they  will  not  earn  their  living.  Probably 
on  the  farm  it  pays  to  keep  hens  through  the  second  and  third 
year,  but  imder  city  conditions  this  is  evidently  not  the  case. 
Owing  to  the  diminishing  size  of  the  flock  the  egg  production 
fell  off  during  the  summer,  but  at  this  season  fresh  eggs  are  rela- 
tively cheap.  In  August  24  White  Leghorn  pullets,  hatched  in 
February  and  raised  at  Storrs,  were  added  to  the  flock  in  the 
hope  that  these  might  lay  during  the  fall  and  winter. 

The  egg  production  was  as  follows: 

Number  of  hens  at  the 


end  of  each  month. 

Number  of  eggs 

1.  Value. 

1916,  December 

24 

134 

$8.30 

1917,  January 

24 

106 

5.85 

February 

24 

188 

9.40 

March 

23 

289 

10.80 

April 

22 

312 

11.70 

May 

16 

201 

9.18, 

June 

12 

217 

9.90 

July 

4 

159 

7.32 

August 

4 Rhode  Island  Reds 

42  1 

^ 82 

3.25* 

24  White  Leghorns 

40  1 

September 

4 Rhode  Island  Reds 

7 1 

^ 170 

8.00* 

24  White  Leghorns 

163  J 

October 

4 Rhode  Island  Reds 

3 1 

1 129 

9.00 

23  White  Leghorns 

126  1 

November 

4 Rhode  Island  Reds 

0 1 

[ 136 

9.62 

22  White  Leghorns 

136  1 

December 

4 Rhode  Island  Reds 
20  White  Leghorns 

61 
184  j 

1 190 

12.67 

2,313 

$114-99 

* Part  of  these  puilets’  eggs  were  too  small  to  be  marketable,  and  al- 
lowance was  made  therefor  in  estimating  their  value. 
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A financial  statement  of  this  experience  in  poultry  keeping 
follows : 

Statement  of  Receipts  and  Expenses. 

Receipts: 

♦Eggs  (2, 313) $114.99 

Meat: 

14  fowls.  . . $24.50 
6 broilers.  . 7.12 
2 roasters.  . 4.00 

35-62 

$150.61 


Expenses  {excluding  Labor): 

Equipment: 

Tarpaper $1.15 

Roofing  paper.  . . .75  ' 

Poultry  netting. . 7.41 

$9-31 

Birds  bought 84.00 

♦Feed  bought 57-40 

150.71 

On  hand: 


Birds: 


20  White  Leghorn  pullets 

$1-75- 

.$35.00 

6 R.  I.  Red  pullets 

1.50. 

9.00 

4 R.  I.  Red  hens 

1.50. 

. 6.00 

2 Plymouth  Rock  pullets 

1.50. 

. 3.00 

I Plymouth  Rock  cockerel 

2.00. 

2.00 

$55-00 


Feed 4.50 

59.50 

Gain 59-40 


$210.11  $210.11 

♦ Per  lists. 


The  value  set  on  these  eggs  will  seem  high  to  a farmer,  but  this 
was  estimated  on  the  basis  of  the  cost  of  strictly  fresh  eggs  deliv- 
ered at  my  house  and  is  what  it  would  have  cost  me  to  buy  them. 

Up  to  this  time  six  of  the  Rhode  Island  Reds  have  died  and 
three  have  been  very  sick  from  canker.  These  last  were  cured  by 
vigorous  treatment  with  tincture  of  iodine.  Of  the  White  Leg- 
horns four  died.  The  causes  of  death  were  not  ascertained  with 
certainty,  but  two  of  the  Leghorns  apparently  were  “egg-boimd.” 
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This  is  a high  death  rate,  but  in  a city  is  probably  to  be  expected, 
as  the  sparrows  and  starlings  that  abound  in  towns  may  easily 
transfer  infection  from  one  place  to  another.  I have  succeeded 
in  securing  some  retmn  from  these  pests  by  trapping  and  feeding 
them  to  the  chickens.  Both  sparrows  and  starlings  were  eaten 
with  avidity.  If  back  yard  poultry  raising  is  to  become  profitable, 
every  bird  that  shows  any  sign  of  illness  should  be  either  quaran- 
tined or  killed.  I have  a small  quarantine  coop  and  yard  for  this 
purpose  and  very  lately  by  immediately  isolating  five  pullets  I 
prevented  what  appeared  to  be  roup  from  spreading  and  saved 
all  my  infected  birds. 

During  the  late  spring  three  hens  were  set  on  Rhode  Island  Red 
eggs,  but  the  hatchings  were  poor  as  only  eighteen  chicks  were 
obtained.  All  of  these  lived  and  grew  vigorously.  They  were 
kept  separate  from  the  laying  hens  by  fencing  off  a part  of  the 
lawn  with  poultry  netting  kept  in  place  by  dahlia  stakes  driven 
into  the  grormd.  A gate  was  hinged  to  a tree  on  one  side  and  to 
a post  firmly  set  on  the  other.  In  this  way  no  injury  was  done  to 
the  lawn  and  the  poultry  netting  and  gate  were  later  removed  in 
a few  minutes.  A great  many  people  living  in  cities  have  ideal 
places  of  this  kind  for  raising  young  chicks,  for  trees  and  shrubs 
afford  the  shade  they  need  and  where  there  is  not  enough  simshine 
for  a successful  garden  there  is  plenty  of  sun  for  chicks.  Of  the 
eighteen  chicks  thus  raised  nine  were  cockerels.  Of  these  latter 
six  were  killed  for  broilers  when  three  months  old.  As  they  had 
grown  at  the  maximum  rate  they  weighed  nearly  three  pounds 
each  when  dressed  and  although  large  for  broiling  they  were  ex- 
cellent when  thus  cooked,  far  superior  to  the  ordinary  under-fed 
farm  chicken  usually  sold  in  the  markets.  Two  of  the  remaining 
cockerels  were  killed  when  about  five  months  old  and  weighed 
almost  six  pounds  each,  dressed.  These  made  as  fine  roasting 
chickens  as  were  ever  eaten.  The  secret  of  success  in  raising  such 
birds  for  the  table  is  to  give  them  plenty  of  food,  both  dry  mash 
and  scratch  feed,  as  well  as  all  the  waste  soup  meat  and  similar 
refuse  from  the  kitchen.  They  should  also  have  plenty  of  lawn  to 
range  over  for  chickens  need  much  grass  and  other  fibrous  vegetable 
food  if  they  are  to  remain  healthy  and  grow  fast.  The  faster 
they  grow  the  cheaper  and  better  their  meat.  As  grass  usually 
grows  fast  in  summer,  a lawn  furnishes  a large  amount  of  this  kind 
of  food  without  suffering  damage.  For  the  table  only  the  large 
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varieties  of  chickens  should  be  raised,  such  as  Rhode  Island  Reds, 
Plymouth  Rocks,  White  Wyandottes,  etc.  The  hens  of  all  these 
breeds  are  good  layers  and  the  pullets  should  be  kept  for  this 
purpose. 

Now  as  to  the  costs  excluding  labor: 


Dec.  7,  1916,  100  lbs.  corn $2.35 

10  lbs.  oyster  shells .10 

grit .60 

Feb.  1,1917.  100  lbs.  corn 2.35 

25  lbs.  oyster  shells .25 

March  31,  100  lbs.  corn 2.55 

April  20,.  3 sittings  eggs 1.50 

May  II,  50  lbs.  chick  food 2.10 

20,  ^ 100  lbs.  corn 3.00 

June  10,  200  lbs.  corn  6.00 

13.  grit .15 

oyster  shells .10 

18,  50  lbs.  chick  food 2.15 

July  I,  50  lbs.  chick  food 2.20 

20,  50  lbs.  chick  food 2.00 

50  lbs.  scratch  feed 2.00 

insect  powder .15 

Aug.  15,  100  lbs.  scratch  feed 4.40 

Oct.  10,  50  lbs.  scratch  feed 2.30 

Nov.  I,  25  lbs.  scratch  feed 1.20 

8,  100  lbs.  scratch  feed 4.30 

100  lbs.  mash 3.60 

25  lbs.  meat  scrap 1.25 

Dec.  8,  100  lbs.  scratch  feed 4.30 

100  lbs.  wheat 4.50 

I bale  oat  straw 2.00 


$57-40 


As  no  charge  has  been  made  for  labor  and  as  the  equipment 
cost  less  than  $10,  because  so  much  old  material  was  used,  the 
financial  results  of  this  experiment  are  not  very  inviting  to  one 
who  views  the  problem  of  backyard  poultry  farming  frorn  a purely 
financial  standpoint.  Viewed  from  the  point  of  food  production, 
however,  the  results  of  these  efforts  are  in  my  opinion  far  greater 
than  from  backyard  vegetable  gardening,  for  I have  also  tried 
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that  with  much  greater  success  than  most  of  my  friends  have  had, 
largely  owing  to  exceptional  conditions. 

This  is  the  experience  of  a greenhorn  and  doubtless  some  other 
greenhorn  might  have  better  luck,  but  however  that  may  be  I 
produced  a good  deal  of  real  food  at  a considerable  profit  per  hen. 
In  an  undertaking  of  this  sort  one  must  count  his  reward  for  the 
labor  involved  as  consisting  in  a pleasant  out-door  occupation 
and  the  satisfaction  that  his  pleasure  has  resulted  in  an  increase 
in  the  food  supply  instead  of  a decrease,  as  results  from  most  other 
forms  of  amusement. 

The  experience  gained  in  this  experiment  has  convinced  me  that 
by  raising  young  chicks  in  backyards  by  those  who  have  grounds 
with  sufficiently  extensive  lawns  a relatively  large  amount  of  food 
can  be  produced  and  that  this  is  the  most  productive  use  that  can  be 
made  of  such  plkces.  Many  people  have  lawns  shaded  with  trees 
and  shrubbery  which  they  do  not  wish  to  destroy  by  converting 
them  into  vegetable  gardens.  Furthermore,  such  places  are  usually 
so  shaded  that  seed,  fertilizer  and  labor  are  wasted  and  no  useful 
purpose  is  served  by  planting.  These  back  lawns  are  ideal  places 
for  young  chicks  and  the  yotmger  members  of  the  family  can  find 
no  more  useful  occupation  than  in  caring  for  them.  It  surprised 
me  to  find  how  chickens  throve  on  my  back  lawn  and  how  well  the 
lawn  appeared  after  they  were  removed  in  the  fall.  Next  summer 
I shall  try  to  raise  at  least  loo  chicks  on  my  lawn. 

I would  buy  good  vigorous  incubator  chicks  instead  of  raising 
them  under  a hen,  if  I did  not  fear  that  cats  and  rats  would  destroy 
them  unless  watched  and  protected  by  a mother  hen.  In  any 
event  I shall  give  each  hen  as  many  chicks  as  she  can  cover  and 
if  necessary  I shall  buy  some  hens  with  broods  early  in  the  season 
and  reinforce  these  broods  with  incubator  chicks. 

Where  the  premises  are  restricted  in  area  and  do  not  include 
lawns  of  considerable  size  it  would  be  inadvisable  to  undertake  the 
rearing  of  chicks.  Under  such  conditions  efforts  should  be  limited 
to  egg  production. 
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BULLETIN  203 

SEVENTEENTH  REPORT 

OF  THE 

State  Entomologist  of  Connecticut 


To  the  Director  and  Board  of  Control  of  the  Connecticut  Agricul- 
tural Experiment  Station: 

I Have  the  honor  to  submit  the  following  pages  as  my  seventeenth 
report  as  State  Entomologist  of  Connecticut  for  the  fiscal  year 
ending  September  30,  1917.  This  report  contains  brief  accounts 
of  the  various  lines  of  inspection  and  control  work  placed  under 
the  State  Entomologist  by  legislative  enactment;  the  chief 
entomological  features  of  the  season;  and  several  special  articles 
dealing  with  injurious  insects  which  embody  the  results  of  study 
and  observation  by  members  of  the  staff. 

Respectfully  submitted, 

W.  E.  Britton, 

State  Entomologist. 

REPORT  OF  THE  RECEIPTS  AND  EXPENDITURES  OF  THE  STATE  ENTOMOLOGIST 
FROM  OCTOBER  1ST,  I916,  TO  SEPTEMBER  3OTH,  I917. 

RECEIPTS. 


From  E.  H.  Jenkins,  Treasurer $4,000.00 

Account  of  1916,  Balance 974.10 


State  Comptroller,  Apiary  Inspection  Account  10.50 
“ “ Gipsy  Moth  Control  Account  434.00 

$5,418.60 

EXPENDITURES. 

For  Field,  Office  and  Laboratory  Assistance: 


B.  H.  Walden,  salary $875.00 

Q.  S.  Lowry,  “ 1,141.62 

M.  P.  Zappe,  “ 1,083.31 

J.  S.  Miller,  “ 72.00 

J.  K.  Lewis,  “ 21.00 

Alice  C.  Heath,  “ 277.42 

Grace  A.  Foote,  “ 397-75 

Other  stenographic  work 2.00 


$3,870.10 
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EXPENDITURES  {Continued.)  $3,870.10 

Printing  and  Illustrations 14.10 

Postage 56.82 

Stationery 16.78 

Telegraph  and  Telephone 9.54 

Office  Supplies 102.20 

Library 40.43 

Laboratory  Supplies 49-74 

Express,  Freight  and  Cartage 3.45 

Tools  and  Supplies 83.68 

Travelling  Expenses 185.05 

Balance,  cash  on  hand 986.71 

$5,418.60 


Memorandum: — This  account  of  the  State  Entomologist  has  been 
audited  by  the  State  Auditors  of  Public  Accounts.  The  items  of  $10.50 
and  $434.00  credited  above  as  received  from  the  State  Comptroller  are 
transfers  from  other  appropriations  to  cover  time  expended  on  work  for 
which  such  appropriations  were  made. 

SUMMARY  OF  INSPECTION  AND  OFFICE  WORK. 

325  samples  of  insects  received  for  identification. 

86  nurseries  inspected. 

86  regular  certificates  granted. 

40  parcels  of  nursery  stock  inspected  and  certified. 

49  orchards  and  gardens  examined. 

163  shipments,  containing  682  cases,  1,706,977  plants  imported  nursery 
stock  inspected. 

45  shipments,  or  28  per  cent,  found  infested  with  insects  or  fungi. 

473  apiaries,  containing  4,506  colonies,  inspected. 

79  apiaries,  containing  219  colonies,  found  infested  with  European  foul 
brood. 

2 apiaries,  containing  8 colonies,  found  infested  with  American  foul 
brood. 

7 apiaries,  containing  9 colonies,  found  infested  with  pickled  or  sac- 
brood. 

2026  letters  written  on  official  work. 

435  post  cards  written  on  official  work. 

171  reports  of  inspection  to  Federal  Horticultural  Board. 

890  bulletins,  etc.,  mailed  on  request  or  to  answer  inquiries. 

84  packages  sent  by  mail  or  express. 

30  lectures  and  addresses  made  at  institutes,  granges,  etc. 

PUBLICATIONS  OF  ENTOMOLOGICAL  DEPARTMENT,  I917. 

By  W.  E.  Britton: 

Sixteenth  Report  of  the  State  Entomologist  (Part  II  of  Station  Report 
for  1916);  82  pages,  3 figures,  xvi  plates;  10,000  copies  distributed 
in  April. 
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Report  of  Committee  on  Injurious  Insects,  Proceedings  Connecticut  Po- 
mological  Society,  page  20.  (33^  pages)  1917. 

Report  of  Committee  on  Injurious  Insects,  Proceedings  Connecticut  Veg- 
etable Growers'  Association,  page  17  (2  pages)  1917. 

Recent  Anti- Mosquito  Work  in  Connecticut  (2  pages),  Journal  of  Eco- 
nomic Entomology,  Vol.  10,  page  109,  1917. 

Bulletin  195,  Insects  Injuring  Stored  Food  Products  in  Connecticut,  21 
pages,  18  figures;  10,500  copies  distributed  in  August. 

Mosquito  Control  Work  in  Connecticut  in  1916.  Proceedings  Fourth 
Annual  Meeting  of  the  New  Jersey  Mosquito  Extermination  Asso- 
ciation, page  184  (6  pages)  1917. 

By  B.  H.  Walden: 

Simple  Apparatus  for  Insect  Photography.  (6  pages,  i plate)  Journal  of 
Economic  Entomology,  Vol.  10,  page  25,  1917. 


By  Quincy  S.  Lowry: 

An  Outbreak  of  the  Eight-Spotted  Forester,  Alypia  octomaculata,  in  New 
Haven,  Conn.  (2  pages)  Journal  of  Economic  Entomology,  Vol  10, 
page  47,  1917. 

By  Irving  W.  Davis: 

The  Present  Status  of  the  Gipsy  and  Brown-Tail  Moths  in  Connecticut, 
(2  pages)  Journal  of  Economic  Entomology,  Vol.  10,  page  193,  1917. 

By  M.  P.  Zappe: 

Egg-Laying  Habits  of  Diprion  simile  Hartig.  (2  pages)  Journal  of  Eco- 
nomic Entomology,  Vol  10,  page  188,  1917. 


Department  Staff 


W.  E.  Britton,  Ph.D.  State  and  Station  Entomologist. 

B.  H.  Walden,  B.Agr First  Assistant. 

Quincy  S.  Lowry,  B.Sc Assistant. 

Max  P.  Zappe,  B.S Assistant. 

Irving  W.  Davis,  B.Sc.  . .Assistant  and  Deputy  in  Charge  of  Moth  Work. 

J.  T.  Ashworth Assistant  in  Moth  Work. 

Miss  Grace  A.  Foote,  B.A Clerk  and  Stenographer. 


H.  W.  Coley,  Westport 
A.  W.  Yates,  Hartford  i 


Apiary  Inspectors. 


Messrs.  Walden,  Lowry,  Davis  and  Zappe  have  continued  as 
assistants  and  have  all  aided  in  the  inspection  of  nursery  stock, 
as  well  as  in  the  general  work  of  the  department. 

Mr.  Walden  was  detailed  as  deputy  to  the  Director  of  the  Sta- 
tion to  look  after  the  mosquito  drainage  work  under  the  new  law, 
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and  was  thus  occupied  throughout  the  six  summer  months.  Half 
of  his  yearly  salary  will  now  be  paid  from  the  insect  pest  appro- 
priation and  the  other  half  from  Station  funds,  or  from  the  ap- 
propriation for  mosquito  control  work.  Mr.  Walden  spent  most 
of  his  time  in  the  field  during  the  summer  but  was  able  to  do  some 
of  the  general  photographic  work  of  the  department  and  helped 
inspect  some  of  the  nurseries. 

Mr.  Lowry  has  been  engaged  in  the  inspection  of  growing 
nursery  stock,  imported  nursery  stock,  and  has  studied  the  insects 
attacking  vegetable  crops.  He  conducted  experiments  at  the 
Station  farm  at  Mt.  Carmel  in  controlling  the  striped  cucumber 
beetle  and  other  insects  attacking  cucurbitaceous  plants,  but  on 
account  of  an  operation  for  appendicitis  was  obliged  to  be  in  the 
hospital  for  about  six  weeks  in  May  and  early  June. 

Mr.  Davis  has  continued  in  charge  of  the  work  of  suppressing 
the  gipsy  moth  and  the  brown-tail  moth,  and  has  been  located  at 
. Danielson  throughout  the  year.  He  has  inspected  most  of  the 
nurseries  and  some  of  the  imported  nursery  stock  in  the  eastern 
portion  of  the  State.  On  account  of  an  operation,  he  was  unable 
to  aid  in  the  general  inspection  of  the  larger  nurseries  as  in  former 
years. 

Mr.  J.  T.  Ashworth  has  been  employed  since  June  i as  assistant 
to  Mr.  Davis.  Mr.  Ashworth  also  resides  in  Danielson. 

Mr.  Zappe  has  helped  inspect  nurseries  and  imported  stock,  has 
been  in  charge  of  the  insectary,  and  has  worked  on  the  collections. 
He  has  also  collaborated  with  the  entomologist  in  studying  the 
life  history  of  the  European  pine  sawfly,  Di prion  simile,  and  in 
some  orchard  spraying  experiments  for  the  control  of  the  false 
apple  red-bug.  Mr.  Zappe  has  also  investigated  and  devised 
methods  of  controlling  a southern  cockroach,  Pycnoscelus  suri- 
namensis,  which  has  caused  much  damage  in  the  greenhouses  of 
A.  N.  Pierson,  Inc.,  Cromwell,  and  the  little  red  ant  or  Pharaoh’s 
ant,  Monomorium  pharaonis,  an  annoying  pest  in  a large  dwelling 
house  in  Hartford. 

Miss  Foote  has  done  the  necessary  stenographic  and  clerical 
work  and  has  also  indexed  much  literature  to  facilitate  the  looking 
up  of  references.  She  has  also  kept  records  and  made  out  the 
reports  to  the  Federal  Horticultural  Board.  From  November  to 
April  she  was  called  home  by  sickness  and  the  work  was  done  by 
Miss  Alice  C.  Heath. 
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Mr.  J.  Kirby  Lewis  was  employed  for  a few  days  in  August,  and 
Mr.  J.  S.  Miller  for  three  weeks  in  September,  to  help  inspect 
nurseries. 

Messrs.  H.  W.  Coley  and  A.  W.  Yates  have  made  the  apiary 
inspections  as  in  preceding  years  on  a per  diem  basis. 

All  mentioned  above  who  have  aided  in  the  work  of  the  de- 
partment have  labored  conscientiously  and  their  efforts  are  duly 
appreciated. 

New  Equipment. 

No  new  equipment  of  importance  has  been  obtained  for  the 
office  or  laboratory  during  the  year.  In  the  gipsy  moth  work, 
the  Ford  car  wa,s  exchanged  for  a new  one  in  the  spring  and  a new 
“Buick  four”  was  purchased  early  in  the  summer. 

Chief  Lines  of  Work. 

As  has  been  the  case  for  several  years,  the  required  routine  and 
control  work  continues  to  monopolize  the  time  and  efforts  of  the 
staff.  This  includes  the  annual  systematic  inspection  of  nurseries, 
and  the  inspection  of  orchards,  fields,  gardens  and  greenhouses 
on  request.  In  co-operation  with  the  Federal  Horticultural  Board 
all  woody  field-grown  stock  imported  into  Connecticut  from 
foreign  countries  has  been  inspected. 

The  work  of  suppressing  the  gipsy  and  brown-tail  moths  is 
placed  in  charge  of  the  State  Entomologist.  This  work  has  been 
in  immediate  supervision  of  Mr.  Davis,  aided  by  Mr.  Ashworth, 
though  all  expenses  are  paid  upon  the  order  of  the  State  Comp- 
troller, on  duly  receipted,  certified  and  approved  vouchers. 

The  inspection  of  apiaries  is  also  placed  by  law  upon  the  office 
of  State  Entomologist,  though,  like  the  gipsy  moth  work,  the 
bills  are  paid  from  Hartford. 

The  department  has  been  concerned  with  the  anti-mosquito 
work,  not  only  around  New  Haven,  but  also  of  the  whole  state. 
Mr.  Walden  has  been  in  immediate  charge. 

Studies  of  the  European  pine  sawfiy,  Diprion  simile,  have  been  > 
continued  and  are  now  about  finished  and  ready  for  publication. 

Means  for  controlling  a pest  of  cockroaches  in  greenhouses,  and 
the  little  red  ant  or  Pharaoh’s  ant  in  dwelling  houses,  have  been 
worked  out  by  Mr.  Zappe. 

Mr.  Zappe  and  the  Entomologist  have  conducted  spraying  ex- 
periments at  Clintonville  and  at  Milford  to  control  apple  aphids 
and  apple  red-bugs. 
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The  study  of  insects  attacking  vegetable  crops  has  been  con- 
tinued by  Mr.  Lowry,  who  has  prepared  the  paper  published  in 
this  report  on  the  Striped  Cucumber  Beetle.  Further  work  will 
be  done  on  squash  and  cucumber  insects. 

Considerable  time  was  put  upon  editing,  indexing  and  reading 
proof  of  the  “Hymenoptera  of  Connecticut,”  which  was  issued  in 
March  as  Bulletin  No.  22  of  the  Connecticut  State  Geological 
and  Natural  History  Survey. 

The  Entomologist  has  also  prepared,  and  later  revised  for  pub- 
lication, A Check  List  of  The  Insects  of  Connecticut,  which  will 
be  published  by  the  Survey.  He  has  also  written  a portion,  and 
edited  the  remainder,  of  a series  of  papers  on  the  “Hemiptera  of 
Connecticut,”  which  will  be  published  by  the  Survey  at  some  time 
in  the  future. 

The  outbreak  of  the  potato  aphid  was  sudden,  widespread,  and 
caused  much  damage.  On  account  of  the  war  and  the  campaign 
to  plant  vegetable  gardens  in  city  back  yards  and  on  farms,  the 
correspondence  of  the  office,  as  well  as  telephone  inquiries,  re- 
quired more  than  the  usual  attention. 

The  following  pages  of  this  report  give  in  greater  detail  an 
account  of  the  work  of  the  department  for  the  year. 

INSPECTION  OF  NURSERIES. 

Nursery  inspection  was  commenced  on  August  6,  and  finished 
on  October  15,  and  the  work  was  done  by  Messrs.  Lowry,  Zappe, 
Davis,  Walden,  J.  S.  Miller,  J.  K.  Lewis,  G.  A.  Root  and  Britton. 
Mr.  Root  was  employed  for  the  summer  by  the  State  Forester  in 
suppressing  the  white  pine  blister  rust,  and  was  detailed  to  ex- 
amine the  currant  bushes  and  pine  trees  in  the  nurseries  for  this 
disease.  Though  it  had  been  found  in  two  nurseries  previously, 
no  signs  of  it  occurred  in  any  of  them  at  the  time  of  the  annual 
inspection. 

The  Ford  car  was  spared  from  the  gipsy  moth  work  from  August 
II  to  October  5 and  was  used  to  transport  the  men.  It  was  es- 
pecially useful  in  reaching  the  larger  nurseries  and  even  others 
which  are  not  adjacent  to  railroad  and  trolley  lines. 

All  nurseries  were  given  a thorough  inspection,  and  on  the  whole 
were  found  to  be  in  good  condition.  All  infested  trees  and  shrubs 
were  marked  and  the  owner  was  informed  regarding  them  and 
directed  to  treat  or  destroy  those  having  pests  liable  to  be  dis- 
tributed on  nursery  stock. 
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In  29  nurseries  no  pests  were  found.  The  following  pests  were 
found  in  the  number  of  nurseries  indicated : Oyster-shell  scale,  44 ; 
San  Jose  scale,  23;  scurfy  scale,  14;  spruce  gall  aphid,  14;  poplar 
canker,  9;  tulip  tree  scale,  4;  pine  leaf  scale,  3;  lilac  borer,  3; 
chestnut  blight,  2 ; imported  European  pine  sawfly,  2 ; elm  scale,  2 ; 
Lina  scripta,  2 ; pear  leaf  blister  mite,  2 ; Oak  leaf  roller,  2 ; apple 
borer,  ash  borer,  linden  borer,  shot  hole  borer,  Abbott’s  sawfly, 
juniper  web-worm,  Lina  japonica,  peach  leaf  miner,  Lecanium, 
pit-making  oak  scale,  rose  scale,  and  West  Indian  peach  scale, 
I each. 

Of  course,  such  common  insects  as  aphids,  fall  web-worm, 
white-marked  tussock  moth,  Datana  ministra,  red-humped  cater- 
pillar and  leaf  hoppers  were  found  almost  everyw^here,  and  are 
not  taken  into  account  except  in  severe  infestations. 

In  addition  to  the  regular  inspections,  a munber  of  parcels  have 
been  examined  and  certified.  These  were  to  be  shipped  by  persons 
not  in  the  nursery  business,  or  perhaps  the  stock  was  not  covered 
by  the  regular  certificates,  and  these  parcels  were  refused  by  the 
transportation  companies  unless  accompanied  by  certificates. 
During  the  year  40  such  parcel  certificates  were  issued. 

Two  nurseries  were  inspected  twice,  in  addition  to  the  examina- 
tions for  pine  blister  rust,  which  were  made  in  May  and  June  in 
the  several  nurseries  having  pine  trees. 

Of  the  83  names  on  the  nurserymen’s  list  for  1917,  four  are  new 
since  the  publication  of  the  last  year’s  list.  Two  have  dropped 
the  nursery  business,  three  firms  have  changed  names,  and  two 
have  not  yet  cleaned  up  their  nurseries  so  as  to  receive  certificates. 

The  area  devoted  to  growing  nursery  stock  in  Connecticut  is 
about  the  same  as  last  year,  being  slightly  curtailed  on  account  of 
the  scarcity  of  labor,  and  amounts  to  about  1,500  acres.  The  list 
for  1917,  together  with  date  and  number  of  certificate,  and  acreage 
of  each,  is  given  below: 

Nursery  Firms  in  Connecticut  Receiving  Certificates  in  1917. 


Name  of  Firm 

Address 

Acreage 

Certificate 

Issued 

No.  of 
Certif- 
icate 

Alderson  & Dell,  The  Misses.  . 

. . Greenwich 

I 

Sept.  29 

842 

Barnes  Bros.  Nursery  Co 

. . Yalesville 

155 

Oct.  5 

853 

Beattie,  Wm.  H 

. . New  Haven 

I 

Oct.  9 

864 

Bertolf  Bros 

. . Sound  Beach. . . . 

25 

Oct.  16 

871 

Bowditch,  J.  H 

. . Pomfret  Center., 

8 

Sept.  12 

819 

Bradley,  H.  M 

. . Derby 

I 

Dec.  18 

895 
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Nursery  Firms  in  Connecticut  Receiving  Certificates  in  1917-Cow. 

No.  of 

Certificate  Certif- 


Name  of  Firm 

Address 

Acreage  Issued 

icate 

Bradley,  Smith  T 

New  Haven 

I 

Nov.  22 

887 

Brainard  Nursery  & Seed  Co.  . . . 

Thompsonville . . 

6 

Oct.  3 

850 

Braley  «&Co 

Burnside 

i 

Sept.  26 

833 

Bretschneider,  A 

Danielson 

I 

Sept.  5 

813 

Brooks  Bros 

Westbrook 

2 

Oct.  1 1 

867 

Burr  & Co.,  C.  R 

Manchester 

300 

Sept.  15 

822 

Burroughs,  Thos.  E 

Deep  River 

3 

Sept.  17 

824 

Chapman,  C.  B 

Groton 

I 

Oct.  I 

844 

Chapman,  C.  E 

North  Stonington 

2 

Sept.  28 

835 

Conine  Nursery  Co.,  The  F.  E..  . 

Stratford 

50 

Oct.  3 

849 

Conley,  L.  D 

Ridgefield 

3 

Sept.  25 

830 

Conn.  Agricultural  College  (Prof. 
S.  P.  Hollister)  

Storrs 

2 

Oct.  8 

860 

Conn.  Agri.  Experiment  Station 
(W.  0.  Filley,  State  Forester).. 

New  Haven 

I 

Sept.  25 

832 

Conway,  W.  B 

New  Haven 

I 

Oct.  8 

858 

Crofut  & Knapp  Farm 

Norwalk 

60 

Oct.  9 

862 

Cross  Highway  Nurseries 

Westport 

6 

Nov.  23 

889 

Dallas,  Inc.,  Alexander 

Waterbury 

3 

Oct.  25 

875 

Dowd,  Frank  C 

Madison 

3 

Nov.  26 

891 

Elm  City  Nursery  Co.,  Woodmont 
Nurseries,  Inc 

Woodmont  & 
New  Haven. . . 

155 

Sept.  15 

823 

Fairfield  Landscape  & Nurseries 
Co 

Cannon  Station . 

5 

Nov.  10 

881 

Gardner’s  Nurseries 

Cromwell 

10 

Sept.  14 

821 

Geduldig,  G.,  Estate  of.  . . .' 

Norwich 

I 

Oct.  2 

847 

Goodwin  Associates,  Inc.,  The 
James  L 

Hartford 

I 

Sept.  25 

828 

Hartford  Park  Commissioners  (G. 
A.  Parker,  Supt.) 

Hartford 

3 

Sept.  28 

837 

Heath  & Co.,  H.  S 

Manchester 

50 

Sept.  7 

817 

Hilliard,  H.  J 

Sound  View 

I 

Sept.  28 

836 

Holcomb,  Irving 

Simsbury 

I 

Sept.  12 

818 

Horan  & Son,  Jas 

Bridgeport 

I 

Oct.  3 

851 

Houston  & Sons,  J.  R 

Mansfield 

6 

Oct.  8 

861 

Hoyt’s  Sons  Co.,  The  Stephen. . . 

New  Canaan. . . . 

300 

Oct.  19 

873 

Hubbard  & Co.,  Paul  M 

Bristol 

12 

Oct.  20 

874 

Hunt  & Co.,  W.  W 

Hartford 

12 

Sept.  29 

839 

Intravaia,  Joseph  (2) 

Middletown.  . . . 

I 

Sept.  17 

825 

Isselee,  Charles 

Darien 

3 

Oct.  3 

852 

Kelley,  James 

New  Canaan. . . . 

I 

Sept.  7 

814 

Kellner,  Herman  H 

Danbury 

I 

Oct.  2 

846 

Long,  J.  A 

East  Haven 

I 

Nov.  26  - 

893 

Mallett  & Co.,  G.  A 

Bridgeport 

I 

Nov.  10 

882 
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Nursery  Firms  in  Connecticut  Receiving  Certificates  in  1917-C0M. 

No.  of 
Certificate  Certif- 

Name  of  Firm  Address  Acreage  Issued  icate 


Maplewood  Nurseries  (T.  A.  Pea- 
body, Mgr.) 

Marigold  Farm  (H.  Kelley,  Prop.) 

McDermott,  E.  F 

Meier  & Gillette 

Munro,  Charles 

New  Haven  Nurseries  Co 

New  Haven  Park  Commissioners 

(G.  X.  Amrhyn,  Supt.) 

New  London  Cemetery  Associa- 
tion (F.  S.  Newcomb,  Pres.)..  . 

North-Eastern  Forestry  Co 

Norwich  Nurseries  (O.  E.  Ryther, 

Prop.)  (2) 

Oakland  Nurseries 

Palmer,  L.  M.,  Estate  of 

Park  Gardens 

Pequod  Nursery  Co 

Phelps,  J.  Wesson 

Phelps  & V.  T.  Hammer  Co.,  The 

J.  W 

Pierson,  A.  N.,  Inc 

Platt  Co.,  The  Frank  S 

Pomeroy,  Edwin  C 

Purington,  C.  O 

Quality  Seed  Store 

Raab,  Joseph  O 

Reck,  Julius 

Roehrich,  W.  G 

Saxe  & Floto 

Scott,  J.  W 

Sierman,  C.  H 

South  Wilton  Nurseries 

Steck,  Charles  A 

Stratfield  Nursery  Co 

Traendly  & Schenck 

Upson,  R.  E 

Verkade,  H 

Vidbourne  & Co.,  J 

Wallace,  Arthur  T 

Wallingford  Nurseries 

Wilson  & Co.,  C.  E 

Yale  University  Forest  School.  . . 
Young,  Mrs.  Nellie  A 


Norwich 

I 

Oct.  2 

848 

New  Canaan. . . . 

I 

Sept.  7 

815 

Windsor 

I 

Sept.  25 

829 

West  Hartford.  . 

2 

Nov.  26 

892 

New  Haven 

I 

Sept.  29 

841 

New  Haven 

10 

Oct.  16 

870 

New  Haven 

30 

Nov.  12 

883 

New  London. . . . 

2 

Oct.  I 

845 

Cheshire 

20 

Sept.  22 

826 

Norwich 

6 

Oct.  30 

878 

Manchester 

50 

Sept.  7 

816 

Stamford 

5 

Nov.  22 

888 

Bridgeport 

I 

Nov.  7 

879 

Meriden 

15 

Oct.  5 

855 

Bolton 

I 

Sept.  29 

843 

Branford 

2 

Oct.  1 1 

866 

Cromwell 

45 

Sept.  28 

834 

New  Haven 

I 

Nov.  12 

884 

Northville 

I 

Sept.  25 

831 

Hartford 

I 

Sept.  25 

827 

Stamford 

I 

Oct.  10 

865 

Ansonia 

I 

Oct.  5 

856 

Bridgeport 

I 

Oct.  13 

868 

Stratford 

I 

Oct.  15 

869 

Waterbury 

I 

Nov.  23 

890 

Hartford 

5 

Hartford 

3 

Oct.  25 

876 

South  Wilton . . . 

5 

Sept.  14 

820 

Bethel 

I 

Sept.  29 

838 

Bridgeport 

4 

Nov.  9 

880 

Rowayton 

2 

Oct.  6 

857 

Marion 

3 

Nov.  17 

886 

New  London. . . . 

I 

Nov.  12 

885 

Hartford 

7 

Sept.  29 

840 

Wallingford 

I 

Oct.  16 

872 

Wallingford 

10 

Oct.  5 

854 

Manchester 

7 

Sept.  5 

812 

New  Haven 

2 

Oct.  9 

863 

Pine  Orchard . . . 

I 

Oct.  30 

877 

1,46 
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INSPECTION  OF  IMPORTED  NURSERY  STOCK. 

On  account  of  the  war,  fewer  shipments,  cases  and  plants  were 
received  than  during  1916,  as  the  following  figures  show: 


Year 

Shipments 

Cases 

Plants 

1916 

291 

2,102 

1,998,178 

1917 

163 

682 

1,706,977 

These  shipments  have  entered  the  country  under  the  system 
of  permits  and  notices  adopted  by  the  Federal  Horticultural 
Board  five  years  ago,  and  which  is  still  in  force. 

Reports  have  been  made  to  the  Board  of  171  shipments,  8 of 
which  were  not  inspected;  3 were  refused  by  consignee,  2 contained 
seeds,  2 herbaceous  stock,  and  one  was  destroyed  by  consignee. 

The  stock  came  from  about  the  same  countries  and  in  about 


the  same  proportions  as  in  1916,  except  that  from  Belgitun  a 

larger  proportion  of  shipments 

was  received. 

Most  of  the  stock 

grown  in  Belgium  was  taken 

into  Holland 

and  shipped  from 

Holland  ports.  The  figures  for  these  shipments  are  given  in 

in  the  following  table: 

SOURCES  OF  IMPORTED 

NURSERY  STOCK, 

1916-1917. 

Country 

No.  of  Shipments 

No.  of  Cases 

Holland 

57 

249 

Belgium 

56 

234 

France 

21 

138 

Ireland 

14 

England . . . 

9 

32 

Scotland 

3 

3 

Japan 

3 

9 

Ontario 

2 

Bermuda 

I 

I 

Total 

163 

682 

Most  of  this  stock  was  inspected  by  Mr.  Lowry,  but  Messrs. 
Zappe,  Davis,  Walden  and  Britton  helped.  The  total  time  re- 
quired in  making  these  inspections'  amounts  to  120  days  of  7)^ 
hours  each,  or  about  two-fifths  of  the  working  time  of  an  entire 
year.  The  cost  of  this  work,  including  time  and  travelling  expenses, 
has  amoimted  to  about  $663.00,  or  slightly  more  than  half  that 
of  last  year,  and  has  been  paid  on  duly  accredited  vouchers  by  , 
order  of  the  State  Comptroller  from  the  appropriation  for  sup- 
pressing gipsy  and  brown-tail  moths  and  for  inspecting  imported 
mirsery  stock. 


INSPECTION  OF  IMPORTED  NURSERY  STOCK. 


241 


Of  the  163  shipments  inspected,  45  shipments,  or  about  28 
per  cent.,  were  found  infested  with  insects  or  fungi,  some  of  which 
are  pests.  Among  others,  perhaps  one  of  the  most  important 
discoveries  was  an  egg-mass  of  the  European  lackey  moth,  Mala- 
cosoma  neustria  Linn.,  a defoliator  of  fruit  trees,  oak,  elm,  rose, 
poplar,  hawthorn  and  hornbeam.*  Had  these  eggs  not  been 
intercepted,  they  might  have  hatched  and  started  a colony  of  the 
lackey  moth  in  this  country. 

Some  of  the  insects  were  identified  here,  and  some  of  the  fungi 
were  determined  by  Dr.  G.  P.  Clinton,  Botanist  of  this  Station. 
The  other  insects  and  fungi  were  identified  by  specialists  in  the 
Bureaus  of  Entomology  and  Plant  Industry  of  the  U.  S.  Depart- 
ment of  Agriculture,  Washington,  D.  C. 

The  information  regarding  these  infestations  occurs  in  the 
following  list: 


Plant  Diseases  and  Insects  on  Imported  Nursery  Stock, 

1916-17. 

45  Shipments  infested. 

Plant  Diseases. 

Exobasidium  vaccinii  on  Azalea.  (29  shipments.) 

Bier  & Ankersmit,  Melle,  Belgium;  G.  J.  Bier,  Nieuwerkerk,  Holland; 
M.  Debaerdemaeker,  Everghem,  Belgium  (3);  DeCoster  Bros., 
Melle,  Belgium;  Achille  de  Coster,  Melle,  Belgium  (2);  Arthur 
de  Meyer,  Mont  St.  Amand,  Ghent,  Belgium  (2) ; August  de 
Vreese,  Loochristy,  Belgium  (4);  Guldemond  & Son,  Lisse, 
Holland;  K.  J.  Kuyk,  Ltd.,  Ghent,  Belgium  (4);  Van  Dillewyn 
& Thiel,  Meirelbeke,  Belgium  (7);  Van  Gelderen  & Co.,  Loochristy, 
Belgium  (2);  A.  Van  Schoote,  Ghent,  Belgium. 

Pseudomonas  tumifaciens  Crown  Gall. 

On  Pear.  Franco- American  Seedling  Co.,  Ussy,  France. 

On  Lilac.  F.  Delaunay,  Angers,  France. 

On  Rose.  F.  Delaunay,  Angers,  France;  W.  Fromow  & Sons,  Windle- 
sham,  Surrey,  England;  Vincent  Lebreton’s  Nursery,  La  Pyramide- 
Trelaze,  France. 

Acremoniella  atra  (a  saphrophyte)  on  Rhododendron.  Hugo  T.  Hooft- 
man,  Boskoop,  Holland. 

Macrosporium  sp.  (a  saphrophyte)  on  Rhododendron.  Hugo  T.  Hooft- 
man,  Boskoop,  Holland. 


* W.  D.  Pierce.  A Manual  of  Dangerous  Insects^ Likely  to  be  Intro- 
duced in  the  United  vStates  through  Importations.  U.  S.  Dept,  of  Agr. 
p.  106,  1917. 
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Pestalozzia  guepini  on  Rhododendron. 

Harry  Koolbergen,  Boskoop,  Holland;  Schaum  & Van  Tol,  Boskoop, 
Holland. 

Phyllosticta  sp.  on  Rhododendron.  Harry  Koolbergen,  Boskoop,  Holland. 
Glomerella  cingulata  on  Palm.  K.  J.  Kuyk,  Ltd.,  Ghent,  Belgium  (2). 
Ascomycete  on  Oak,  Immature.  Franco- American  Seedling  Co.,  Angers, 
France. 

Insects. 

Scale,  Oyster  Shell,  on  Buxus. 

Jac.  Smits  & Co.,  Naarden,  Holland;  J.  Verkade  & Sons,  Boskoop, 
Holland. 

Emphytus  cinctus  on  Manetti  stock. 

E.  Bruzeau,  Orleans,  France;  F.  Delaunay,  Angers,  France;  Franco- 
American  Seedling  Co.,  Angers,  France;  Franco- American  Seedling 
Co.,  Ussy,  France  (2);  Vincent  Lebreton’s  Nursery,  La  Pyramide- 
Trelaze,  France, 

Aleyrodes  Sp.  on  Azalea.  M.  Debaerdemaeker,  Everghem,  Belgium. 
Aphis,  Woolly,  on  Apple  Roots.  Franco-American  Seedling  Co.,  Ussy, 
France. 

Malacosoma  neustria,  Egg  mass,  K.  Rosbergen  & Son,  Boskoop,  Holland. 
Acronycta  rumicis.  F.  Delaunay,  Angers,  France. 

Acronycia  rumicis.  Cocoons.  Vincent  Lebreton’s  Nursery,  La  Pyramide- 
Trelaze,  France. 

Empty  Dipterous  Pupae  on  Azaleas.  W.  C.  Hage  & Co.,  Boskoop, 
Holland. 

Empty  Sawfly  Cocoon,  M.  Debaerdemaeker,  Everghem,  Belgium. 
Lepidopterous  larva  in  packing  material.  J.  Blaauw  & Co.,  Boskoop, 
Holland. 

Leaf  Miner,  Work  in  Holly.  Jac.  Smits  & Co.,  Naarden,  Holland. 

INSPECTION  OF  APIARIES. 

This  work  has  been  done  in  about  the  same  manner  as  in 
former  years,  Mr.  H.  W.  Coley  of  Westport  covering  Fairfield, 
New  Haven,  Middlesex  and  New  London  counties,  and  Mr.  A.  W. 
Yates  of  Hartford  covering  Litchfield,  Hartford,  Tolland  and 
Windham  Counties.  Each  inspector  has  been  paid  by  the  day 
and  expenses  for  the  time  worked,  from  the  appropriation  made 
by  the  legislature  for  this  purpose. 

In  1917,  473  apiaries  were  inspected  as  against  467  in  1916, 
and  though  nearly  all  expenses  have  increased,  the  costs  per 
apiary  and  per  colony  are  slightly  less  than  last  year.  Eighty-four 
towns  were  visited  as  against  96  last  year.  In  1917  apiaries 
were  inspected  in  the  following  18  towns  where  no  in- 
spections were  made  in  1916 : Branford,  North  Branford,  Durham, 
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Middletown,  Portland,  Kent;,  New  Hartford,  Plymouth,  Roxbury, 
Thomaston,  Watertown,  Woodbury,  Burlington,  Canton,  New 
Britain,  Newington,  Sterling  and  Woodstock. 

European  foul  brood  was  found  in  each  county  in  the  state  and 
in  the  following  37  towns;  Bethel,  Fairfield,  Huntington,  New 
Canaan,  Norwalk,  Ridgefield,  Stamford,  Weston,  Westport, 
Ansonia,  Madison,  Middlebury,  Naugatuck,  Waterbury,  Wolcott, 
Durham,  Lisbon,  Montville,  New  London,  Norwich,  Waterford, 
New  Milford,  Plymouth,  Bloomfield,  Bristol,  East  Windsor, 
Farmington,  Manchester,  New  Britain,  Plainville,  Southington, 
Coventry,  Plainfield,  Pomfret,  Putnam,  Sterling  and  Windham. 
The  percentage  of  apiaries  and  colonies  infested  was  considerably 
lower  than  in  1916.  American  foul  brood  was  found  only  in  the 
town  of  Old  Lyme  in  New  London  County.  Of  the  473  apiaries 
containing  4,506  colonies  examined,  90  apiaries  containing  241 
colonies,  or  about  19  per  cent.,  were  found  diseased. 

The  statistics  of  the  apiaries  inspected  in  each  of  the  84  towns 
in  each  of  the  eight  counties  may  be  found  in  the  following  tables, 
the  summary  occurring  on  page  245 : 

APIARIES  INSPECTED,  IQ  1 7. 

No.  Apiaries  No.  Colonies 

Inspected  Diseased*  Quarantined  Inspected  Diseased* 

Fairfield  County. 


Bethel 

5 

I 

0 

29 

2 

Bridgeport 

I 

0 

0 

5 

0 

Danburv 

I 

0 

0 

6 

0 

Darien 

2 

0 

0 

59 

0 . 

Easton 

3 

0 

0 

105 

0 

Fairfield 

8 

2 

0 

160 

2 

Greenwich 

5 

0 

0 

44 

0 

Huntington 

4 

2 

I 

99 

3 

New  Canaan 1 

3 

I 

0 

35 

6 

Norwalk 

7 

I 

0 

60 

I 

Redding 

6 

0 

0 

51 

0 

Ridgefield 

3 

I 

0 

16 

I 

Stamford 

14' 

2§ 

0 

164 

2§ 

Stratford 

4 

0 

0 

113 

0 

Trumbull 

I 

0 

0 

68 

0 

Weston. 

5 

I 

0 

30 

I 

Westport 

8 

I 

0 

97 

I 

Wilton 

9 

0 

0 

164 

0 

89  12  I 1305 

* European  foul  brood  unless  otherwise  indicated. 

§ One  with  European  foul  brood  and  one  with  sacbrood. 

19 
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New  Haven  County. 

Ansonia i 

. Beacon  Falls i 

Branford i 

Cheshire 8 

Derby 5 

Guilford 2 

Hamden 2 

Madison 3 

Meriden 15 

Middlebury i 

Milford 5 

Naugatuck 6 

North  Branford i 

North  Haven 4 

Prospect 10 

Seymour i 

Waterbury 10 

Wolcott I 

77 

Middlesex  County. 

Durham 2 

Middletown 2 

Portland i 

5 

New  London  County. 

Lisbon 2 

Montville 9 

New  London i 

Norwich 7 

Old  Lyme 2 

Waterford 2 

23 

Litchfield  County. 

Kent 5 

New  Hartford i 

New  Milford 18 

Plymouth 3 

Roxbury i 

Thomaston 14 

Watertown 7 

Woodbury i 


50 


I 

0 

14 

I 

0 

0 

12 

0 

0 

0 

4 

0 

n 

0 

79 

2j 

It 

0 

89 

It 

0 

0 

9 

0 

0 

0 

13 

0 

I 

0 

46 

4 

2j 

0 

141 

3t 

I 

0 

40 

6 

0 

0 

58 

0 

3 

0 

42 

1 1 

0 

0 

5 

0 

0 

0 

104 

0 

_o 

0 

98 

0 

0 

0 

18 

0 

5 

5 

58 

32 

I 

0 

9 

3 

16 

5 

839 

63 

I 

0 

71 

10 

2ll 

0 

14 

5H 

0 

0 

52 

0 

3 

0 

137 

15 

I 

0 

5 

I 

4 

0 

52 

6 

I 

0 

14 

4 

3 

0 

164 

3 

2f 

0 

57 

8‘t 

I 

63 

21 

12 

» ^ 

355 

43 

0 

0 

63 

0 

0 

0 

32 

0 

5 

0 

90 

12 

I 

0 

20 

I 

0 

0 

13 

0 

0 

0 

43 

0 

0 

0 

63 

0 

0 

0 

27 

0 

6 

0 

351 

13 

t American  foul  brood. 
X Sacbrood. 

^ Bee  paralysis. 


INSPECTION  OF  APIARIES.  245 


Hartford  County. 


Berlin 

16 

0 

0 

104 

0 

Bloomfield 

ii 

3 

0 

207 

6 

Bristol 

7 

3 

0 

55 

4 

Burlington 

4 

0 

0 

26 

0 

Canton 

7 

0 

0 

21 

0 

East  Hartford 

3 

0 

0 

42 

0 

East  Windsor 

16 

3 

0 

113 

13 

Farmington 

27 

8 

0 

119 

18 

Glastonbury 

17 

0 

0 

90 

0 

Hartford 

4 

0 

0 

18 

0 

Manchester 

13 

- 8|1 

0 

93 

12II 

New  Britain 

13 

2 

0 

1 16 

12 

Newington 

I 

0 

0 

2 

0 

Plainville 

7 

2 

2 

28 

5 

Southington 

5 

2 

0 

33 

. 4 

South  Windsor 

3 

0 

0 

20 

0 

West  Hartford 

2 

0 

0 

26 

0 

— 

— 

— 

— 

— 

156 

31 

2 

1113 

74 

Tolland  County. 

Andover 

2 

0 

0 

7 

0 

Bolton 

2 

0 

0 

4 

0 

Coventry 

6 

I 

0 

50 

I 

Ellington 

10 

0 

0 

60 

0 

Mansfield 

4 

0 

0 

50 

0 

Vernon 

4 

0 

0 

57 

0 

— 

— 

— 

— 

— 

28 

I 

0 

228 

I 

Windham  County. 

Brooklyn 

3 

0 

0 

20 

0 

Killingly 

4 

0 

0 

21 

0 

Plainfield 

5 

I 

0 

19 

I 

Pomfret 

9 

I 

0 

47 

I 

Putnam 

5 

I 

0 

13 

I 

Sterling 

15 

4 

0 

15 

4 

Windham 

3 

2 

0 

16 

6 

- Woodstock 

I 

0 

0 

27 

0 

— 

— 

— 

— 

— 

45 

9 

0 

178 

13 

SUMMARY  OF  APIARY  INSPECTION. 


County  No.  Towns  No.  Apiaries  No.  Colonies 

Inspected  Diseased  Inspected  Diseased 

Fairfield 18  89  12  1,305  19 

New  Haven .* 18  77  16  839  63 

Middlesex 3 5 3 137  15 

New  London 6 23  12  355  43 

Litchfield 8 50  6 351  13 


11  Two  with  sacbrood;  others  European  foul  brood. 
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SUMMARY  OF  APIARY  INSPECTION — Continued. 


County  No. 

Towns 

No. 

Inspected 

Apiaries 

Diseased 

No.  Colonies 
Inspected  Diseased 

Hartford 

17 

156 

31 

IA13  74 

Tolland 

6 

28 

I 

228  I 

Windham 

8 

45 

9 

178  13 

84 

473 

90  4,506  241 

Apiaries  Colonies 

Number  inspected 

473 

4506 

Infested  European  foul  brood. 

79 

219 

Per  cent,  infested 

16.7 

4.86 

Infested  American  foul  brood. . 

2 

8 

Per  cent,  infested 

.42 

• 17 

Pickled  or  sacbrood 

7 

9 

Bee  paralysis 

Average  number  of  colonies  per  apiary 

Cost  of  inspection 

Average  cost  per  apiary 

Average  cost  per  colonv 

2 

5 

952 
$749-51 
1-58 
. 166 

European  foul  brood  was  reported  by  Dr.  Phillips  from  Wethersfield 
and  Thompson. 


SUPPRESSION  WORK  AGAINST  THE  GIPSY  AND 
BROWN-TAIL  MOTHS. 

By  W.  E.  Britton  and  Irving  W.  Davis. 

The  work  against  these  two  pests  has  been  conducted  as  in 
preceding  years.  Mr.  Davis  has  had  supervision  of  the  field 
work  under  the  State  Entomologist,  and  since  June  i,  1917,  has 
been  assisted  by  Mr.  John  T.  Ashworth,  who  has  had  much 
experience  in  this  work,  being  formerly  employed  by  the  Gipsy 
Moth  Commission  of  Massachusetts,  and  more  recently  by  the 
Bureau  of  Entomology  of  the  U.  S.  Department  of  Agriculture. 

The  scouts  and  other  employees  necessary  have  been  hired  as 
needed.  Some  of  the  scouts  have  worked  for  us  for  several  seasons, 
and  have  also  been  employed  by  the  Federal  Bureau  of  Ento- 
mology. Others  have  taken  up  the  work  more  recently  and  have 
received  their  training  by  working  with*  the  other  men  in  the 
scouting  crews.  The  force  has  been  impaired,  and  the  work 
interrupted  by  men  accepting  other  positions  or  entering  the 
military  service  of  their  country.  It  is  very  difficult  at  present 
to  obtain  any  kind  of  help,  and  much  more  so  the  character  and 
type  of  men  who  develop  into  good  scouts. 
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In  all  of  this  work  the  most-  cordial  co-operation  has  existed 
between  this  office  and  the  Federal  Bureau  of  Entomology,  and 
we  wish  especially  to  express  our  thanks  to  Messrs.  A.  F.  Burgess 
and  L.  H.  Worthley,  who  have  been  in  charge  of  the  work  for  the 
Bureau. 

For  the  control  of  the  brown-tail  moth  we  have  continued 
clipping  off  and  destroying  the  winter  nests;  for  suppressing  the 
gipsy  moth,  the  work  has  consisted  of  scouting  and  creosoting 
egg-clusters,  spraying  badly  infested  areas,  and  banding  and 
destroying  caterpillars  in  and  around  the  colonies  or  infestations. 

, New  Equipment. 

But  little  new  equipment  was  purchased  during  the  past  year. 
The  Ford  touring  car  was  turned  in  toward  a new  one  in  the  first 
part  of  the  spring  and  this  has  been  used  by  Mr.  Ashworth  in 
his  work.  It  is  not  proving  as  good  as  the  older  model.  A four- 
cylinder  Buick  touring  car  was  also  purchased  and  has  been  used 
by  Mr.  Davis.  As  the  territory  grows,  more  money  and  time 
are  saved  by  the  use  of  automobiles,  for  many  of  the  towns,  such 
as  Ashford  and  Voluntown,  are  miles  from  a railroad. 

Employees  Who  Have  Entered  Military  Service. 

The  following  men  have  enlisted  in  the  x\rmy  or  Navy: 

Sergt.  George  D.  Stone,  Battery  D,  56th  Mobile  Artillery. 

Adolph  D.  Jarvais,  Battery  D,  56th  Mobile  Artillery. 

• William  Lord,  U.  S.  Naval  Reserve. 

George  Benoit,  Medical  Corps. 

Clifford  A.  Ladd,  U.  S.  Navy. 

W.  Floyd  Logee,  U.  S.  Navy. 

Charles  A.  Burdick,  174th  Aero  Squadron. 

James  A.  Knight,  Depot  Brigade,  Camp  Devens. 

Brown-Tail  Moth  Work. 

Though  this  insect  now  covers  the  eastern  half  of  the  State, 
it  has  not  spread  appreciably  during  the  last  two  years.  In  fact, 
it  is  difficult  to  find  webs  in  most  of  the  area  supposed  to  be 
infested.  Last  season  the  webs  were  so  scarce,  even  in  towns 
which  had  formerly  been  heavily  infested,  that  it  was  not  thought 
necessary  to  notify  these  towns  to  remove  and  destroy  the  webs 
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as  was  done  in  1916.  Some  scouting  was  done,  however.  Men 
were  sent  to  examine  the  towns  just  west  of  the  quarantined  area, 
but  no  new  towns  were  found  infested.  Small  colonies  were 
located  within  the  quarantined  area  at  New  London  and  Stoning- 
ton  and  the  webs  were  removed  and  destroyed.  A few  webs  were 
gathered  in  Canterbury,  Bozrah  and  Preston  for  Mr.  Burgess  to 
use  in  his  parasite  work,  but  even  here  they  were  so  scarce  that 
the  desired  number  could  not  be  obtained. 

Our  men  were  on  the  watch  for  adults  around  lights  in  various 
cities  and  villages  in  July,  but  none  were  observed. 

Gipsy  Moth  Work. 

The  gipsy  moth  situation  presents  an  entirely  different  aspect, 
however,  as  there  were  a large  number  of  single  egg-cluster  infesta- 
tions (“  singles  ”)  throughout  the  towns  in  the  northeastern 
comer  of  the  State.  This  would  indicate  another  but  shorter 
windspread  than  that  of  1913. 


Figure  i.  Map  of  Connecticut,  shaded  portion  showing  area  now  infested 
. by  the  gipsy  moth. 
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Further  south  and  west  an  increase  was  also  noted,  as  in 
Canterbury,  Brooklyn,  Hampton  and  Eastford,  while  Ashford 
showed  a small  decrease.  Mansfield  for  the  first  time  appears 
in  the  list  of  infested  towns,  two  infestations  being  found  near  the 
eastern  border  of  the  town.  This  is  the  first  time  the  gipsy  moth 
has  been  taken  in  Tolland  County.  The  area  now  infested  is 
shown  in  figure  i . 

Since  our  funds  were  limited  and  some  of  the  towns  had  shown 
but  few  if  any  infestations  in  the  past  few  years,  it  was  thought 
best  to  scout  only  restricted  portions  of  certain  towns,  as  in  the 
case  of  Sterling,  Plainfield,  Griswold,  North  Stonington,  Stoning- 
ton,  etc.  Three  of  the  towns;  namely,  Sprague,  Lisbon  and 
Groton,  were  not  scouted  at  all.  We  have  planned  to  scout  the 
entire  infested  area  this  coming  winter. 

The  spraying  was  done  with  the  horse-drawn  power  sprayer 
owned  by  the  State  and  a power-truck  sprayer  which  was  lent  to 
us  by  the  Government.  The  former  was  used  in  Thompson, 
Putnam  and  Killingly  where  the  infestations  were  the  heaviest 
and  near  together.  The  Government  sprayer  was  used  in  towns 
where  the  infestations  were  scattering  and  we  were  thus  able  to 
spray  colonies  in  North  Stonington,  Canterbury,  Hampton  and 
Eastford^  Altogether  91  separate  infestations  were  sprayed. 

With  so  many  single  infestations,  it  was  impossible  to  band 
trees  near  all  of  them,  and  therefore  only  the  larger  colonies  were 
thus  treated.  Every  effort  was  made  to  visit  all  of  the  infested 
localities  during  the  caterpillar  season,  and  in  this  manner  over 
37,000  of  the  gipsy  moth  larvae  were  killed,  besides  those  caught 
in  the  bands  or  poisoned  by  the  spraying. 

The  food  plants  of  the  gipsy  moth  are  very  numerous  but  those 
most  favored  are  apple,  oak,  willow  and  alder,  while  such  trees  as 
ash  and  the  evergreens  are  seldom  attacked.  In  Connecticut  the 
woodland  in  the  infested  area  consists  largely  of  the  various  species 
of  oak,  with  but  few  evergreens,  and  this  section  therefore  offers 
an  excellent  chance  for  the  spread  of  this  pest.  ‘ 

Parasites. 

There  are  several  native  insects  and  some  birds  that  feed  on 
the  gipsy  moth,  but  these  are  not  able  to  control  the  pest.  In 
1905  the  United  States  Department  of  Agriculture  introduced 
from  Europe  and  Japan  a number  of  parasites,  some  of  which 
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have  become  well  established  in  this  country.  The  most  important 
of  these  are  the  Calosoma  beetle  {Calosoma  sycophanta  Linn),  a 
tachinid  fly  (Compsilura  concinnata  Meig.),  and  several  small 
wasp-like  insects  {Apanteles  lacteicolor  Vier.,  Schedius  kuvanae 
How.,  Anastatus  hifasciatus  Fonsc.).  All  of  these  mentioned 
have  been  colonized  in  Connecticut  with  the  exception  of  Schedius, 
an  egg  parasite.  These  are,  of  course,  very  scarce  in  this  State 
at  the  present  time,  and  until  they  become  more  plentiful  the 
artificial  methods  of  control  will  have  to  be  employed. 

Some  gipsy  moth  pupae  collected  in  Canterbury  in  November, 
1917,  were  infested  with  a white  mold  or  fungus,  , which  has 
been  identified  by  Mr.  A.  T.  Speare,  Bureau  of  Entomology,  as 
Isaria  farinosa  (Dicks)  Fr.,  a species  previously  recorded  from 
Massachusetts  on  gipsy  moth  pupae. 


Present  Status  of  Parasite  Work  in  Connecticut. 

The  following  tabulated  mformation  regarding  parasites  intro- 
duced into,  and  recovered  from  Connecticut,  has  kindly  been 
furnished  by  Mr.  A.  F.  Burgess: 


Ccmpsilura  concinnata  Meig. 


Colonized:  1912  1913 

Putnam  Hartford 


I 

Recovered : 


Zygobothria  nidicola  Towns. 


1914  1916  1917 

Plainfield  Suffield  Scotland 

Mansfield  Stafford  Hampton 

Stonington  Colchester 
Norwich 
Old  Lyme 

1915  1916  1917 

Woodstock  Stonington  Putnam 
Plainfield 
No.  Ston- 
ington 


This  species  has  never  been  colonized  in  Connecticut,  but  in 
1917  was  recovered  from  Canterbury  and  Waterford. 
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Apanteles  lacteicolor  Vier. 

Colonized:  1912  1913 

Putnam  Suffield 

Hartford 
Mansfield 
Norwich 
Stonington 
Griswold 
Plainfield 
Killingly 
Hampton 


1915  1916  1917 

Manchester  East  Lyme  Montville 
Chester  Canterbury  Groton 
Lebanon 


Recovered:  1913  1914 

Thompson  Waterford 

Woodstock  Hartford 

Pomfret 

Stafford 

Somers 


1915  1916  1917 

Stonington  Killingly  Canterbury 
Lebanon  Brooklyn 

Suffield  East  Hartford 

Wethersfield 


Meteorus  versicolor  Wesm. 

Colonized:  1916  1917 

Colchester  Lyme 
Waterford 
Ledyard 


Recovered:  1914*  1916 

Hartford  Woodstock 
Thompson 
Killingly 
Brooklyn 

Anastatus  hifasciatus  Fonsc. 

Colonized:  1917 

Town 

Thompson 

Woodstock 

Putnam 

Killingly 

Pomfret 

Eastford 

Brooklyn 

Hampton. 

Chaplin 

Mansfield 

Canterbury 

Total 


Number  of  Colonies 
21 

5 

3 

6 

3 

2 

3 

5 

I 


51 


*Note:  It  is  probable  that  many  of  the  earlier  colonies  of  A.  lacteicolor 
also  contained  a few  cocoons  of  M.  versicolor. 
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Each  of  these  colonies  contained  i,ooo  parasites,  making  a 
total  of  51,000  parasites  of  this  species  liberated  in  Connecticut 
in  1917.  Collections  of  gipsy  moth  eggs  will  be  made  in  Con- 
necticut this  winter  to  determine  the  success  of  these  colonies. 

Calosoma  sycophanta  Linn. 

Stonington : 

On  June  i6,  1Q14,  a colony  containing  60  males  and  50  females 
was  liberated  on  Mr.  E.  P.  Edwards’  farm  about  one  mile  from 
depot,  in  an  orchard  almost  defoliated  by  the  tent  caterpillar, 
Malacosoma  americana,  adjoining  a wood  lot  where  a gipsy  moth 
egg-cluster  had  been  found. 

On  the  same  date  another  colony,  containing  60  males  and  50 
females,  was  liberated  on  York  farm  in  the  Anguilla  district, 
about  four  miles  from  depot,  in  orchard  infested  with  tent  cater- 
pillar, Malacosoma  americana. 

Up  to  January  1918,  no  recoveries  have  been  made  in  the  vicinity 
of  these  two  Stonington  colonies. 

Thompson : 

On  July  6th,  1915,  a colony  containing  60  males  and  50  females 
was  liberated  about  500  yards  south  of  the  Thompson  railroad 
station. 

On  the  same  date  a colony  containing  60  males  and  50  females 
was  liberated  in  oak  woodland  on  east  side  of  electric  railway, 
one  mile  south  of  Wilson ville,  on  property  of  the  Grosvenordale 
Company. 

On  July  7,  1914,  Mr.  W.  F.  Kelly  of  the  Federal  Bureau  of 
Entomology,  while  scouting  woodland  in  Thompson,  recovered 
and  sent  to  the  laboratory  one  male  adult. 

On  September  12,  1916  the  site  and  surroundings  of  both 
colonies  mentioned  above  were  scouted  for  larval  molt  skins  or 
eaten  pupae,  but  none  were  found. 

Killingly : 

On  July  17,  1917,  a colony  containing  40  males  and  50  females 
was  liberated  on  property  of  C.  O.  Chase,  near  Putnam  Heights, 
where  a gipsy  moth  colony  was  found  in  1916. 

Mr.  Harry  L.  Johnson  of  South  Meriden  took  a specimen  of 
this  species  near  his  home  on  May  24,  1915.  So  far  as  known  the 
insect  had  not  been  planted  within  40  miles  of  this  locality. 
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Details  of  Gipsy  Moth  Work  by  Towns. 

The  following  detailed  account  of  the  work  in  each  town  was 
prepared  by  Mr.  Davis : 

Thompson^ — 518  infestations — 2,837  egg-clusters. 

Thompson  continues  to  be  one  of  the  most  thickly  infested 
towns  in  the  State.  During  last  season  518  infestations  containing 
2,837  egg-clusters  were  located  within  its  limits,  and  while  there 
were  a large  number  of  infestations  that  contained  only  a single 
egg-cluster  each,  there  were  several  that  varied  in  size  from  75 
to  250  egg-clusters.  The  entire  town  is  infested,  but  the  eastern 
portion  of  the  town  is  the  worst,  the  infestations  being  more  and 
more  scattered  as  the  work  is  carried  west. 

A year  ago  it  was  noted  that  a large  number  of  infestations  were 
found  on  the  road  leading  from  Brandy  Hill  to  Webster,  Mass. 
This  road  runs  along'  the  side  of  a ridge  which  in  that  section 
extends  almost  north  and  south,  and  from  the  top  of  this  ridge 
eastward  to  the  Rhode  Island  line  the  country  was  generally 
infested.  Outside  of  this  area  large  colonies  which  might  be 
noted  were  those  on  the  State  road  above  Wilsonville,  in  a large 
oak  near  Quinebaug,  and  on  the  golf  links  near  the  Putnam  town 
line. 

The  summer  work  was  about  the  same  as  that  done  in  pre- 
vious years,  namely,  banding  the  trees  around  the  infestation 
with  either  Tanglefoot  or  Raupenleim,  the  men  attending  to 
these  bands  every  few  days  during  the  larval  season  and  destroy- 
ing all  caterpillars  which  could  be  found  there.  The  power 
sprayer  was  also  used  again  and  49  of  the  largest  colonies  were 
sprayed  with  a mixture  of  arsenate  of  lead. 

Scouts  have  already  been  doing  some  woodland  scouting  in 
this  town,  and  several  colonies  have  been  located  although  but 
few  singles  have  been  found. 

Woodstock — 180  infestations — 714  egg-clusters. 

This  town  was  scouted  by  men  employed  by  the  U.  S.  Depart- 
ment of  Agriculture,  as  were  many  of  the  towns  in  the  State, 
and  the  result  was  the  finding  of  180  infestations,  only  30  of 
which  contained  more  than  a single  egg-cluster. 

A large  number  of  singles  were  found  in  the  vicinity  of  South 
Woodstock,  but  the  larger  infestations  seemed  to  be  in  a line 
nmning  from  the  northeast  to  the  southwest  comer  of  the  town. 
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The  largest  colony  was  in  the  northeastern  part  of  the  town  on 
land  owned  by  Mr.  A.  T.  Avery,  where  130  egg-clusters  were 
found  on  some  pasture  oaks. 

The  heaviest  infested  areas  were  banded  during  the  summer 
and  about  2,500  caterpillars  were  killed.  The  power  sprayer 
was  used  in  this  town  to  spray  seven  of  the  worst  infestations. 

Putnam — 163  infestations — 488  egg-clusters. 

Putnam  is  one  of  the  towns  in  the  northeastern  portion  of 
the  State  which  have  been  heavily  infested  since  the  scouting 
was  first  started  in  1913,  and  during  the  winter  of  1916-17  one 
hundred  and  sixty-three  infestations  containing  four  hundred 
and  eighty-eight  egg-clusters  were  foimd. 

As  Putnam  is  a rather  small  town  containing  about  twenty 
square  miles,  the  number  of  infestations  foimd  shows  Putnam  to 
be  about  as  thickly  infested  as  Thompson,  which  lies  to  the  north 
of  it.  A large  number  of  singles  were  also  located  in  this  town, 
but  most  of  the  larger  colonies  were  along  the  northern  border. 
One  exception  to  this  was  a group  of  infestations  in  some  oak 
woods  near  the  Killingly  line.  This  woodland  Hes  partly  in 
Putnam  and  partly  in  Killingly  and  colonies  of  the  gipsy-moth 
were  found  in  these  woods  in  both  towns. 

Dmdng  the  early  part  of  the  summer  fourteen  of  the  largest 
infestations  were  sprayed  and  in  the  course  of  the  tanglefoot 
work  which  closed  the  last  of  July,  over  9,000  caterpillars  were 
destroyed  besides  those  which  were  killed  by  spraying. 

Pomfret — 59  infestations — 309  egg-clusters. 

During  the  late  summer  and  early  fall  of  the  year  1916,  a crew 
of  men  worked  in  the  western  part  of  Pomfret  at  woodland  scout- 
ing, but  there  were  not  many  colonies  located.  In  the  winter 
the  roadside  scouting  showed  59  infestations  well  -scattered 
throughout  the  town.  Only  twelve  of  these  colonies,  however, 
contained  more  than  one  egg-cluster  each,  and  the  majorit}^  of 
these  were  in  the  woodland. 

The  largest  of  these  infestations  were  banded  early  in  the  spring 
and  the  work  of  patrolling  the  banded  areas  was  carried  on  until 
the  end  of  July.  During  the  spraying  season,  the  Federal  sprayer 
was  used  in  Pomfret,  and  three  of  the  worst  infestations  were 
sprayed. 
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• Eastford — 27  infestations — 251  egg-clusters. 

Just  to  the  south-west  of  Eastford  village,  there  is  a large 
section  of  woodland  with  but  a few  farms  scattered  through  it. 
In  this  area  the  most  of  the  infestations  found  in  the  towm  of 
Eastford  were  located. 

Although  the  most  of  the  colonies  were  in  the  section  noted, 
the  largest  infestation  in  Eastford,  which  contained  106  egg- 
clusters,  was  found  about  a mile  northwest  of  the  village  near 
the  Woodstock  line. 

Three  of  these  infestations,  including  the  last  one  mentioned, 
showed  several  larvae  in  the  early  part  of  the  season  and  these 
were  sprayed  with  arsenate  of  lead  during  the  latter  part  of  June. 
The  banded  trees  were  inspected  as  in  previous  years  and  con- 
tinued until  the  latter  part  of  July,  when  the  season  closed. 

Ashford — 2 infestations — 3 egg-clusters. 

In  Ashford,  on^y  two  infestations  of  the  gipsy-moth  were 
found  last  winter,  and  these  were  both  near  the  eastern  side  of 
the  town.  They  were  both  banded  and  patrolled  but  during  the 
summer  work  only  one  gipsy-moth  caterpillar  was  found. 

Killingly^ — 182  infestations — 622  egg-clusters. 

This  is  a rather  large  town,  covering  an  area  of  about  fifty- 
two  square  miles  and  extending  for  nine  miles  north  and  south 
along  the  Rhode  Island  line.  In  the  northern  portion  of  Killingly 
the  infestations  were  rather  heavy,  both  as  regards  colonies  and 
single  egg-cluster  infestations.  Toward  the  south  part  of  the 
town  there  were  no  large  colonies,  and  there  was  a marked  decrease 
in  the  number  of  singles  found. 

It  was  impossible  to  band  the  trees  around  all  of  the  single 
infestations,  so  only  the  larger  colonies  were  thus  treated,  although 
all  of  the  infested  localities  were  visited  during  the  patrolling 
work  in  the  summer.  Early  in  the  month  of  July  three  of  the 
worst  colonies  were  sprayed. 

Brooklyn — 41  infestations — 305  egg-clusters. 

The  eastern  portion  of  the  town  contained  a majority  of  the 
infestations,  but  these  were  practically  all  single  egg-clusters. 
The  largest  colony  in  Brooklyn  was  located  just  to  the  west  of 
Tatnic  Hill,  and  here  one  hundred  and  ninety-seven  egg-clusters 
were  creosoted.  Smaller  colonies  were  found  on  Barrett  Hill 
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in  the  northern  part  of  the  town,  and  in  a maple  swamp  a little 
west  of  Church  Street.  The  larger  colonies  were  banded  with 
tanglefoot  and  during  the  patrolling  work  over  5,000  caterpillars 
were  destroyed.  The  season  closed  the  latter  part  of  July. 

Hampton — 30  infestations — 248  egg-clusters. 

With  the  exception  of  a group  of  infestations  in  the  northern 
part  of  the  town  near  the  Pomfret  line,  the  gipsy  moth  colonies 
were  well  scattered  throughout  the  town.  In  this  group  were 
several  colonies,  but  the  two  largest  infestations  were  found  in 
other  parts  of  the  town,  one  being  in  the  west  portion  near  Chaplin, 
while  the  other  was  in  the  east  side  about  a half  a mile  from  the 
Brooklyn  line. 

At  one  of  the  colonies  in  the  group  alread}^  noted,  a large 
number  of  caterpillars  were  found  in  the  early  part  of  the  summer, 
but  prompt  work  caused  a decided  decrease  in  the  number  of 
larvae  and  it  is  believed  that  this  colony  has  been  destroyed. 
The  spraying  of  a colony  has  proven  to  be  a very  effective  means 
of  combating  this  pest,  and  seven  of  the  largest  colonies  in  Hamp- 
ton were  thus  treated  during  the  last  season. 

Chaplin — 4 infestations — 34  egg-clusters. 

The  result  of  the  scouting  in  the  town  of  Chaplin  last  winter 
was  the  finding  of  four  gips}^-moth  colonies,  the  largest  of  which 
was  a woodland  colony  in  the  northeastern  section  of  the  town 
on  land  owned  by  Mr.  W.  H.  Phillips. 

This  infestation,  together  with  the  others  in  this  town,  was 
carefully  watched  until  the  end  of  the  larval  season,  our  work 
closing  the  latter -part  of  July. 

Mansfield — 2 infestations — 76  egg-clusters. 

The  town  of  Mansfield  was  found  to  be  infested  with  the  gipsy- 
moth  in  the  year  1916  for  the  first  time.  Two  infestations  were 
discovered  by  scouting,  and  both  were  near  the  Chaplin  line. 
One  was  a single  while  the  other  was  a woodland  colony  of  seventy- 
five  egg-clusters.  At  the  former  infestation,  no  larvae  were  found 
during  the  summer  work,  but  at  the  latter  several  were  taken  and 
the  nearby  foliage  was  sprayed  with  arsenate  of  lead; 

Sterling — 7 infestations — 7 egg-clusters. 

Since  there  were  no  infestations  of  the  gipsy-moth  found  in 
Sterling  in  the  winter  of  1915-16,  it  was  not  thoroughly  scouted 
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during  the  past  winter.  The  work  which  was  done  in  this  town 
revealed  seven  infestations  of  one  egg-cluster  each. 

Plainfield — i infestation — 29  egg-clusters. 

There  was  only  one  infestation  found  in  the  scouting  which  was 
done  in  the  town  of  Plainfield  during  the  last  winter.  This 
colony  contained  twenty-nine  egg-clusters,  and  was  located  a 
little  north  of  the  colony  found  the  previous  year.  The  colony 
did  not  appear  very  serious,  for  while  several  larvae  were  taken 
in  the  earlier  part  of  the  smnmer,  only  a few  were  taken  after 
the  first  of  July. 

Canterbury — 27  infestations — 81  egg-clusters. 

This  town  in  the  past  few  years  has  had  many  colonies  located 
in  the  northern  portion,  and  again  this  last  season  the  majority 
of  the  colonies  were  located  there.  Other  colonies  were  scattered 
throughout  the  town,  but  the  only  two  important  colonies  were 
in  this  group.  Both  of  these  appeared  serious  early  in  the  month 
of  June,  and  as  was  the  case  in  the  other  infested  towns,  the  patrol- 
ling work  was  kept  up  until  the  end  of  July. 

Scotland — 4 infestations — 9 egg-clusters. 

The  four  infestations  in  the  town  of  Scotland  contained  in 
all  but  nine  egg-clusters,  and  although  these  were  attended 
during  the  larval  season,  only  eleven  caterpillars  were  found, 
and  those  during  the  early  part  of  the  season. 

Voluntown — 4 infestations — 4 egg-clusters. 

Only  portions  of  Voluntown  were  scouted  during  the  winter  of 
1916-17  and  but  four  single  infestations  were  found. 

Griswold — i infestatioji — 6 egg-clusters. 

One  colony  containing  six  egg-clusters  was  brought  to  light 
by  the  scouting  which  was  done  in  Griswold  the  last  season. 
The  trees  around  this  colony  were  banded  with  raupenleim,  and 
during  the  early  part  of  the  season  a number  of  caterpillars  were 
found,  but  none  were  taken  after  the  middle  of  July. 

Lisbon — Sprague . 

No  scouting  was  done  in  these  two  towns  last  winter.  They 
have  never  had  many  infestations,  and  during  the  winter  of  1915- 
16  nothing  was  found  withing  their  limits,  so  it  was  decided  to 
use  the  money  elsewhere  this  year. 
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North  Stonington — 3 infestations — 147  egg-clusters. 

In  the  past  two  years  the  infestations  found  in  this  town  have 
all  been  in  one  section  so  that  this  past  season  only  that  section 
was  scouted.  Three  infestations  were  found  and  these  contained 
147  egg-clusters,  all  but  six  of  which  were  in  one  colony.  This 
colony  was  on  land  owned  by  Mr.  William  Rathbum  and  was 
situated  in  the  southeastern  part  of  the  town.  As  this  colony 
was  of  a serious  nature  it  was  sprayed  early  in  the  season,  as  was 
also  one  of  the  other  colonies  where  several  cateipillars  were 
found. 

Stonington — 2 infestations — 12  egg-clusters. 

The  section  of  Stonington  which  was  scouted  last  winter  showed 
only  two  infestations  of  twelve  egg-clusters,  but  neither  of  these 
wer6  of  a serious  nature. 

Groton — No  scouting  was  done  in  this  town  last  year. 

Statistics  of  Infestations. 


The  following  table  summarizes  the  work  by  towns : 


Towns 

No.  of 
Infestations 

No.  of 
Egg-clusters 
Destroyed 

No.  of 
Bands 
Applied 

No.  of 
Infestations 
Sprayed 

No.  of 
Larvae 
Destroyed 

Thompson 

518 

2,837 

8,517 

49 

. 12,945 

Woodstock 

180 

714 

2,171 

7 

2,620 

Putnam 

163 

488 

1,786 

14 

9,626 

Pomfret 

59 

309 

991 

3 

92 

Eastford 

27 

251 

1,079 

3 

904 

Ashford 

2 

3 

34 

0 

I 

Killingly 

182  • 

622 

1,410 

3 

1,841 

Brooklyn 

41 

305 

794 

0 

5,449 

Hampton 

30 

248 

133 

7 

1,413 

Chaplin 

4 

34 

229 

0 

7,41 

Mansfield 

2 

76 

II 

I 

45 

Sterling 

7 

7 

0 

0 

0 

Plainfield 

I 

29 

37 

0 

212  ' 

Canterbury 

27 

81  ' 

228 

2 

1,405 

Scotland 

4 

9 

118 

0 

II 

Voluntown 

4 

4 

0 

0 

0 

Griswold 

I 

6 

24 

0 

95 

Lisbon 

0 

0 

0 

0 

0 

Sprague 

0 

0 

0 

0 

0 

North  Stonington. 

3 

147 

128 

2 

400 

Stonington 

2 

12 

0 

0 

0 

Groton 

0 

0 

0 

0 

0 

Total 

‘ 1.257 

6,182 

17,690 

91 

37,800 
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EXPERIMENTS  IN  SPRAYING  APPLE  ORCHARDS 
TO  CONTROL  APHIDS  AND  FALSE  RED-BUG. 

By  W.  E.  Britton  and  M.  P.  Zappe. 

For  several  years  there  has  been  much  damage  to  the  fruit 
crops  in  certain  apple  orchards  from  the  attacks  of  red  bugs  and 
aphids.  The  false  apple  red  bug,  Lygidea  mendax  Reut.,  is 
responsible  for  the  red  bug  injury  (See  Plate  III)  as  the  true  red 
bug,  Heterocordylus  malinus  Reut.  has  not  yet  been  found  in 
Connecticut.  The  false  or  lined  red  bug  was  first  observed  in 
Greenwich  in  the  southwest  corner  of  the  State  and  it  has  caused 
injury  there  each  year  since,  and  has  gradually  extended  north- 
ward and  eastward.  We  have  no  evidence  to  show  that  it  occurs 
throughout  the  State,  though  probably  such  is  the  case.  Cer- 
tainly, orchards  here  and  there  are  not  injured  by  it  and  it  seems 
to  be  more  prevalent  in  the  southwestern  portion  than  elsewhere 
in  the  State. 

The  rosy  apple  aphis,  Aphis  sorhi  Kalt.,  is  the  species  chiefly 
responsible  for  the  aphid  injury  to  the  fruit.  This  species  attacks 
the  leaves  and  young  fruit  of  the  fruit  clusters,  dwarfing  and 
deforming  the  apples,  while  the  green  apple  aphis,  A.  pomi. 
Degeer,  occurs  more  particularly  on  the  leaves  of  water  sprouts 
and  terminal  twigs.  During  1917  the  rosy  aphis  was  also  on  the 
foliage  of  the  terminal  branches,  but  it  is  usually  found  in  more 
shaded  situations  inside  the  crown  or  head  of  the  tree. 

In  order  to  obtain  data  regarding  the  effect  of  nicotine  spra}^s 
on  these  insects,  some  tests  were  conducted  in  the  orchards  of 
S.  A.  Smith  & Son,  Clinton ville,  and  Frank  N.  Platt,  Milford. 
The  details  of  the  treatment  and  results  obtained  are  given  with 
comments  tmder  the  headings  below.  The  fruit  was  not  thinned 
in  either  orchard.  All  fruit  was  examined  at  harvest  and  scored 
as  regards  all  insect  injuries.  This  required  a careful  inspection 
of  98,652  apples. 

Smith’s  Orchard,  Clintonville. 

The  orchard  consists  of  6 rows  of  trees  running  nearly  north 
and  south  with  ii  trees  in  a row.  The  rows  were  nmnbered 
1-6,  beginning  on  the  east  side.  Beginning  at  the  north  end  the 
trees  were  numbered  i-ii;  the  first  five  trees  in  each  row  are 
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Baldwins,  the  next  tree  is  an  Ohio  Nonpareil,  and  the  other 
five  are  Greenings,  except  for  a tree  here  and  there  which  has 
been  top-grafted  to  Opalescent. 

On  May  21,  four  rows  of  trees  in  this  orchard  were  sprayed 
with  the  following  mixture ; 


Black  leaf  40 i pint 

Lead  arsenate  (powder) .2^  lbs. 

Commercial  lime-sulphur 2 gal. 

Water 100  gal. 


Rows  2 and  5 were  left  as  checks  and  were  not  treated  with 
nicotine  solution  but  were  sprayed  later  with  lead  arsenate  and 
lime-sulphur.  A few  trees  were  not  sprayed  at  this  time  because 
the  blossoms  were  nearly  open  and  bees  were  working  in  them. 
These  exceptions  were  tree  No.  6 in  each  row  (all  Ohio  Nonpareil) 
and  tree  No.  9 in  row  I,  and  trees  Nos.  9 and  10  in  row  III  (Green- 
ings). 

The  spraying  outfit  consisted  of  a kerosene  -tractor  used  to 
work  the  pump  and  to  haul  the  loo-gallon  spray  tank.  A small 
gasoline  engine  mounted  on  the  spray-tank  was  used  to  agitate 
the  mixture.  This  outfit  is  shown  on  Plate  II,  b.  The  spray 
was  applied  from  two  lines  of  hose,  throwing  in  opposite  directions. 
One  man  sprayed  up  through  the  tree  and  the  other  down  from 
the  top.  The  pressure  used  was  from  175  to  200  lbs.  The 
weather  conditions  were  ideal  for  spraying. 

The  second  spraying  with  nicotine  solution  was  given  only  to 
rows  I and  VI  on  June  4.  The  rest  of  the  orchard  was  sprayed 
with  lead  arsenate  and  lime-sulphur  but  no  Black  Leaf  40  was 
used. 

The  fruit  was  picked  and  scored  during  the  week  of  September 
24-29. 

The  red  bug  injury  was  not  serious  in  this  orchard  and  it  was 
difficult  to  find  specimens.  Nevertheless,  the  insect  was  present 
and  was  hatched  from  twigs  cut  early  in  the  spring.  The  injury 
was  slightly  reduced  by  the  treatment. 

Aphids  were  a much  more  serious  menace,  however.  Certain 
trees  showed  a large  proportion  of  aphis  apples  at  harvest.  This 
injury  was  greatest  on  one  of  the  check  rows  and  was  least  where 
two  treatments  were  given.  A summary  of  the  results  appears 
in  the  following  table : 
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Summary  of  Results  of  Spraying  Treatments. 


Row 

Good 

Per 

Cent. 

Red  Bug 
Per 
Cent. 

Aphis 

Per 

Cent. 

Codling' 
Moth 
Per  Cent. 

Curculio 

Per 

Cent. 

Maggot 

Per 

Cent. 

Other 
Chewing 
Insects 
Per  Cent. 

Total 
Number  of 
Apples 
Per  Row 

I 

74 

01 

19 

02 

004 

01 

02 

7,809** 

2 

61 

0? 

31 

02 

005 

002 

03 

9,i83f 

• 3 

63 

009 

32 

02 

001 

002 

02 

8,388* 

4 

71 

006 

23 

02 

01 

003 

02 

14,947* 

5 

54 

02 

35 

04 

02 

001 

03 

1 1,696  f 

6 

80 

002 

10 

04 

02 

008 

02 

11,552** 

Platt’s  Orchard,  Milford. 

The  section  of  orchard  used  in  these  tests  has  8 rows  of  trees 
running  nearly  east  and  west.  The  four  rows  on  the  north  side 
are  Baldwin  and  the  other  four  rows  are  Greening,  vSmokehouse, 
White  and  King.  The  rows  were  lettered  A to  H from  south 
to  north,  and  the  trees  in  each  row  nmnbered  i to  12  from  west 
to  east.  The  two  rows  in  the  center  of  the  orchard  were  not 
sprayed  with  nicotine  but  left  for  checks.  This  orchard  was 
given  only  one  spraying  and  that  on  the  afternoons  of  June  12, 
13,  14  and  15,  after  the  petals  had  fallen.  The  spray  outfit  was 
a common  horizontal  cylinder  hand  pump,  mounted  on  a 100- 
gallon  tank.  Two  lines  of  hose  were  used,  one  man  spraying  from 
a tower  on  the  tank  and  the  other  from  the  ground.  The  pressure 
was  not  sufficient  for  the  best  results,  as  the  trees  were  compact 
and  the  foliage  was  heavy.  With  this  pressure  the  spray  could 
not  be  driven  through  the  crown  of  the  tree.  The  fruit  was 
picked  and  scored  on  August  31,  October  4,  8,  and  18.  The  crop 
was  very  light — especially  the  Baldwins — ^many  trees  having  no 
fruit  at  all. 

There  was  much  red  bug  injury  in  this  orchard.  Some  had 
already  been  done  before  the  nicotine  was  applied.  There  was 
also  considerable  injury  from  aphis,  which  would  in  part  have 
been  prevented  by  an  earlier  application.  The  spray  mixture 
was  substantially  the  same  as  used  in  the  Smith  orchard.  See 
page  260. 


* One  treatment. 
t Check. 

**  Two  treatments. 
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A sirmmary  of  the  results  are  given  in  the  following  table : 
Summary  of  Results  of  Spraying  Treatment. 


Row 

Good 

Per 

Cent. 

Red  Bug 
Per 
Cent. 

Aphis 

Per 

Cent. 

Codling 
Moth 
Per  Cent. 

Curculio 

Per 

Cent. 

Maggot 

Per 

Cent. 

Other 
Chewing 
Insects 
Per  Cent. 

Total 
Number  of 
Apples 
Per  Row 

A 

53 

12 

27 

01 

002 

02. 

03 

10,032 

B 

47 

20 

31 

004 

002 

002 

02 

6,886 

C 

48 

28 

21 

007 

004 

004 

03 

6,584 

D* 

37 

44 

15 

007 

002 

001 

03 

7,018 

E* 

30 

39 

26 

005 

003 

0 

04 

1,873 

F 

66 

13 

13 

01 

0 

0 

09 

573 

G 

60 

07 

21 

02 

002 

0 

09 

1,576 

H 

56 

0 

37 

02 

0 

0 

04 

535 

We  believe  that  the  spraying  should  be  done  earlier  next  year. 
The  branches  should  be  thinned  out  to  let  in  more  light  and  air. 
More  effective  spra}dng  can  unquestionably  be  done  with  larger 
pump  or  power  outfit,  capable  of  maintaining  a pressure  of  from 
200  to  300  lbs.  per  square  inch. 

We  hope  to  continue  the  experiments  another  year. 

THE  STRIPED  CUCUMBER  BEETLE. 

Diahrotica  vittata  Fabr. 

Order  Coleoptera;  Family  Chrysomelidae 
By  Quincy  S.  Lowry. 

For  the  past  few  years  Connecticut  gardeners  have  had  con- 
siderable difficulty  in  growing  cucumbers  and  squashes,  due.  to 
the  fact  that  the  striped  cucumber  beetle  has  been  so  destructive. 
Consequently,  in  1916  and  again  in  1917,  one-half  acre  of  ground 
w’as  set  aside  at  the  Station  farm  at  Mt.  Carmel  to  carry  on 
field  experiments  for  controlling  this  and  other  pests  of  the 
cucumber  and  squash. 

These  small,  yellow  and  blacked  striped  beetles,  shown  on 
plate  IV,  b,  and  in  figure  2,  are  voracious  feeders,  not  only  on 
cucumbers  but  other  Cucurbitaceous  plants,  often  causing  the 
entire  destruction  of  the  first  planting.  In  both  1916  and  1917 
these  beetles  necessitated  a complete  second  sowing  of  seed. 

Distribution  and  History. 

The  striped  cucmnber  beetle  is  especially  abundant  and  de- 
structive in  the  United  States  east  of  the  Rocky  Mountains  and 


Rows  D and  E,  checks. 
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is  distinctly  a native  pest.  As  early  as  1843  i't  was  reported  as 
an  injurious  insect,  and  in  1864  Dr.  Fitch*  published  an  article 
on  the  beetle  in  which  he  states  that  for  more  than  twenty  years 
he  has  had  to  protect  his  cucumber  vines  against  the  attack  of 
these  beetles. 

In  1781  this  beetle  was  described  by  Fabricius,  in  his  Species 
of  Insects,  Vol.  I,  p.  148,  under  the  name  Cistela  melanocephala, 
or  the  “ Black-headed  Cistela.”  A few  years  afterwards  it  was 
placed  by  him  in  the  genus  Crioceris,  but  as  there  was  already 
another  species  having  the  same  name  he  renamed  it  vittata, 
or  “ Striped  Crioceris.”  Inasmuch  as  this  beetle  was  not  known 
at  this  time  to  be  a pest  outside  of  America,  Gmelin  gave  it  the 
name  Cryptocephalus  americanus,  which  was  quite  appropriate. 
Shortly  after,  Olivier  determined  the  place  of  this  insect  to  be 
in  the  genus  Galeruca.  Chevrolat,  however,  proposed  a division 
of  this  genus,  giving  it  the  name  Diabrotica,  in  which  it  has  since 
remained. 

Food  Plants. 

It  is  well  known  that  this  beetle  feeds  not  only  on  the  cucumber, 
squash  and  melon,  but  on  all  related  Cucurhitaceae.  It  is  fre- 
quently found  feeding  on  the  foliage  of  other  vegetables,  and  the 
past  season  attacked  the  leaves  of  young  peas  and  beans  at  the 
Station  farm.  Sirrine  of  New  York,  in  1899,  reported  that  it 
feeds  on  the  flowers  of  the  apple,  cherry,  choke  cherry  and  wild 
balsam  apple.  In  1916  a row  of  peanuts,  Arachis  hypogoea  Linn., 
adjoining  this  field  were  found  infested  with  these  beetles.  They 
are  quite  frequently  found  feeding  on  goldenrod  and  sunflower 
blossoms. 

-Injury. 

These  beetles  feed  during  the  whole  season  from  late  in  the 
spring  until  October  or  later  in  the  fall  on  cultivated  or  wild 
plants.  The  greatest  amount  of  damage  is  caused  by  the  adults 
just  as  the  plants  start  out  of  the  ground.  The  beetles  attack 
the  cotyledonous  leaves,  and  in  1916  they  had  destroyed  the 
entire  crop  before  the  majority  of  these  leaves  had  appeared 
above  grotmd.  Although  the  greatest  loss  is  caused  at  this  time, 

* loth  Report,  Fitch’s  Noxious  Insects  of  New  York. 
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later  in  the  season  they  feed  on  the  stems  of  the  vines  and  also 
on  the  flowers.  This  causes  a weakening  of  the  vines  and  to  some 
extent  prevents  the  setting  of  the  fruit.  The  larvae  feed  on  and 
tunnel  in  the  main  stems;  (see  Plate  V);  however,  the  damage 
caused  by  the  larvae  is  not  to  be  compared  with  that  of  the  adult 
because  after  the  stalks  start  to  shoot  out  running  vines  they 
are  generally  vigorous  enough  to  stand  the  attack  from  these 
insects.  They  prefer  only  the  young  and  most  tender  parts  of 
the  plant  and  when  the  plants  become  woody  the  beetles  cause 
no  more  damage  except  to  the  leaves  and  blossoms.  It  is,  there- 
fore, evident  that  the  most  damage  is  done  when  the  plants  are 
small,  and  the  wilting  of  the  vines,  due  to  the  work  of  the  larvae, 
is  not  very  great.  The  mining  of  the  stems  by  the  larvae  has  not 
very  much  immediate  effect  on  the  plants  but  this  season  there 
was  an  increased  tendency  of  both  cucumber  and  squash  vines 
to  develop  certain  forms  of  fungous  diseases. 

The  loss  incurred  by  disease  due  to  the  feeding  of  the  larvae 
has  been  estimated  at  from  ten  per  cent,  to  forty  per  cent,  of 
the  crop.  Several  cucumber  vines  this  year,  when  from  two  to 
three  feet  long,  became  infested  \yith  a wilt,  determined  by  the 
botanist  of  the  Station  to  be  the  Fusarium  wilt.  Some  of  the  more 
common  diseases  of  cucumbers  occurring  in  Connecticut  are  the 
downy  mildew,  Pernoplasmopara  cubensis  (B.  & C.),  Clint., 
and  anthracnose,  Colletotrichum  lagenarium.  This  season  there 
was  comparatively  little  damage  done  to  the  fruit;  nevertheless, 
the  larvae  work  in  the  rinds  of  the  fruit,  causing  a warty  appear- 
ance. The  feeding  of  the  larvae  also  provides  for  the  growth  of 
rots  and  bacterial  diseases.  These  beetles,  besides  being  de- 
structive to  cucumbers,  cause  considerable  damage  to  melon  and 
squash,  especially  in  market  garden  sections.  They  cause  the 
most  loss  in  sections  where  there  is  a scarcity  of  wild  flowers. 
These  beetles  originally  fed  on  the  blossoms  of  such  flowers  as 
the  goldenrod  and  wild  species  of  the  gourd.  Although  at  the 
present  time  they  do  feed  on  some  wild  flower  blossoms,  they 
prefer  to  remain  in  vegetable  gardens  until  the  cold  weather 
drives  them  to  their  hibernating  quarters. 

Life  History. 

ADULT.  The  beetles  emerge  from  their  hibernating  quarters 
in  May  and  June,  although  a few  beetles  may  be  found  during 
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warm  sunny  days  in  April.  The  beetles  appearing  early  are 
undoubtedly  the  ones  that  do  not  go  into  the  ground  to  hibernate 
but  find  suitable  quarters  in  farm  buildings..  The  ones  appearing 
early  feed  on  a large  variety  of  food  plants  until  the  squash  and 
cucumber  plants  break  through  the  ground.  At  this  time  they 
are  ravenous  feeders  and  usually  feed  a week  or  ten  days  before 
mating.  The  adults  have  a habit  of  hiding  in  cracks  in  the 
ground  and  cause  considerable  damage  before  one  realizes  that 
they  are  present  in  any  great  numbers.  Some  days,  especially 
when  it  is  cloudy,  scarcely  any  beetles  can  be  found  in  sight, 
but  if  the  earth  is  disturbed  a great  many  of  them  will  .fly  about. 
They  not  only  hide  in  the  loose  soil  but  also  on  the  under  side 
of  the  leaves.  They  soon  begin  to  mate  and  the  females  shortly 
after  begin  to  lay  eggs.  The  tendency  to  pair  is  very  strong 
and  this  often  continues  long  after  the  egg-laying  period. 

EGG.  The  eggs  are  laid  promiscuously  (see  plate  IV,  a),  the 
female  dropping  them  in  crevices  of  the  soil  near  the  stems  of  the 
plants.  They  are  also  commonly  found  underneath  the  leaves; 
in  fact,  it  appears  that  the  female  drops  eggs  anywhere  she  happens 
to  be  feeding  or  hiding.  In  the  field  the  eggs  are  dej^osited  singly. 
Sirrine  reports  that  in  all  his  field  observations  he  had  never 
found  eggs  deposited  in  clusters  although  females  in  confinement 
deposited  a great  many  eggs  in  a few  hours,  a large  proportion 
of  these  being  laid  in  clusters.  The  number  of  eggs  deposited 
varies  from  about  thirty  up  to  one  hundred.  The  largest  number 
ever  observed  deposited  by  a single  female  is  one  hundred  and 
seventeen.  From  recent  observations  the  female  deposits  all 
of  her  eggs  in  a single  season.  Some  female  beetles  which  have 
been  kept  in  captivity  have  been  known  to  lay  eggs  a second 
season.  This  was  the  case  of  a female  of  Calosoma  frigidum 
Kirby,  according  to  Mr.  Burgess.  The  hatching  period  of  the 
striped  beetle  eggs  varies  according  to  the  temperature.  Experi- 
ments have  proved  that  in  an  average  temperature  of  74°F.  the 
eggs  hatch  in  eight  or  nine  days. 

LARVA.  The  larval  stage  is  passed  in  the  soil  and  may 
be  found  in  the  stems  or  on  the  fruit  where  it  touches  the  earth. 
The  larvae,  however,  can  only  mature  in  moist  earth.  When 
the  larvae  first  hatch,  unless  they  have  moisture  they  will  live 
but  a short  time.  It  requires  about  a month  from  the  time  the  egg 
hatches  until  the  larva  becomes  full  grown.  It  then  leaves  the 
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plant  and  makes  an  oval,  earthen  cell  in  moist  earth  in  which 
it  pupates. 

PUPA.  The  pupal  stage  is  passed  in  from  six  days  in  warm 
weather  to  two  weeks  in  colder  w^eather.  In  this  locality  there 
is  but  one  generation  annually,  although  in  Washington  there 
are  at  least  two,  and  possibly  three  generations  in  a single  season. 

Description. 

ADULT.  The  general  appearance  of  the'  striped  beetle  is 
shown  on  plate  IV,  b;  it  is  a glossy,  bright  lemon-yellow,  rather 
small  beetle  with  a black  head.  The  antennae  are  also  black 
with  the  exception  of  the  first  three  joints,  which  are  a yellowish 
color.  They  are  about  two-thirds  the  length  of  the  body.  The 
thorax  is  not  quite  as  broad  as  the  wing  covers.  There  are  two 
indentations  on  the  upper  side  of  the  thorax  a little  more  than 
half  way  from  its  center.  The  wing  covers  are  oval  in  outline 
and  slightly  convex.  Each  wing  cover  has  nine  furrows  running 
lengthwise;  in  each  of  these  furrows  there  is  a row  of  small  punc- 
tures. There  are  three  black  stripes  on  the  wing  covers,  the 
middle  one  being  on  the  suture.  The  wings  are  of  a gray-brown 
color.  The  beetle  measures  about  two-fifths  of  an  inch  in  length 
(see  plate  IV,  b),  and  is  nearly  half  as  wide  as  long. 

EGG.  The  egg  is  of  a light  yellow  or  lemon-yellow  color  and 
is  shown  on  plate  IV,  a.  It  is  somewhat  smaller  than  some  of 
the  other  species,  such  as  Diahrotica  12-punctata,  and  averages 
6 mm.  in  length  and  about  half  as  wide.  It  has  the  same  markings 
as  those  of  Diahrotica  longicornis  Say,  figured  by  Forbes  in  the 
12th  Report  on  Insects  of  Illinois,  page  18. 

LARVA.  The  larva  is  a small,  slender,  soft  “ grub,”  dull- 
white,  with  a dark  brown  head  and  anal  plate,  the  thoracic  plate 
being  light  brown  in  color.  It  measures  about  one  third  of 
an  inch  in  length,  and  is  about  one-tenth  as  thick.  It  has  six 
thoracic  legs  and  one  anal  proleg.  It  is  covered  with  a few 
scattering  hairs. 

PUPA.  The  pupa  is  of  a yellowish-white  color.  Its  appearance 
is  rather  imique  inasmuch  as  the  antennae,  legs,  wing  and  wing 
covers  are  enclosed  in  separate  sheaths,  thus  being  free  from  the 
body. 

Adult,  larva  and  pupa  are  shown  in  figiure  2. 
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Parasites. 

One  of  the  most  important  natural  enemies  of  the  striped  beetle 
is  a tachnid  fly,  whose  life  cycle  is  passed  within  the  adult  beetle. 
This  fly  proves  to  be  very  destructive  and  undoubtedly  helps 
greatly  to  keep  this  pest  in  check.  It  is  known  as  Celatoria 
diahroticae  Shimer.*  Some  of  the  groimd  beetles  and  certain 
species  of  ants  feed  on  the  larvae. 


Figure  2.  The  striped  cucumber  beetle:  a,  adult  beetle:  h,  larva;  c, 
pupa;  d,  side  view  of  anal  segment.  All  greatly  enlarged.  (After  Chit- 
tenden, Circular  31,  Bureau  of  Entomology,  U.  S.  Department  of  Agri- 
culture.). 


Field  Tests  in  1917. 

The  half  acre  used  in  this  experiment  was  planted  to  twelve 
rows  of  cucumbers  and  fourteen  rows  of  squashes.  The  treatments 
given  were  as  follows:** 


Rows  I,  2 and  3 
“ 4^5 

“ 6 “ 7 

“ 8 “ 9 

“ 10  “ II 

“ 12. 


CUCUMBERS. 

Land  plaster  or  gypsum. 
Air  slaked  lime. 

Lead  arsenate  (Spray). 

“ (Dry). 
Fine  coal  ashes. 
Protectors. 


* Chittenden,  F.  H.  Insects  injurious  to  Vegetables,  Fig.  105,  p.  157. 

**  The  beetles  were  so  abundant  it  was  useless  to  leave  any  check  rows. 
Consequently  it  was  thought  best  to  use  the  ground  to  the  best  advantage 
and  try  to  protect  all  the  rows  without  leaving  any  for  check  rows. 


268  CONNECTICUT  EXPERIMENT  STATION  BULLETIN  203. 


Rows 

I,  2 and 

3- 

SQUASHES. 
Fine  coal  ashes. 

u 

4,  5 “ 

6. 

Lead  arsenate  (Dry). 

ii 

7 " 

8. 

Black  Leaf  40  and  lead  arsenate. 

u 

9- 

Protectors. 

u 

10. 

Black  Leaf  40  and  soap. 

u 

II. 

Lime  sulphur. 

u 

12. 

Black  Leaf  40  and  lime-sulphur. 

u 

13  and 

14. 

Land  plaster  or  gypsimi. 

The  varieties  used  were  Long  Green  cucumbers  and  Hubbard 
squashes.  On  April  24,  strawberry  boxes  were  used  to  plant  the 
seeds.  Twenty-five  boxes  were  planted  with  cucumber  seeds, 
using  ten  seeds  in  each  box.  Also  twenty-five  boxes  of  squash 
seed  were  planted  using  six  in  each.  These  were  put  in  a green- 
house. On  the  12th  of  May,  out  of  150  squash  seeds  planted, 
only  40  squash  plants  lived  and  38  cucumber  plants  out  of  250 
seeds  planted.  Consequently  it  was  necessary  to  replant  these 
boxes  with  seeds.  On  May  24th  and  25th  one  row  each  of 
cucumber  and  squash  plants  were  set  in  the  field  from  those 
started  in  the  greenhouses  and  protectors  placed  over  them  like 
those  shown  on  plate  IV,  c.  The  rest  of  the  field  was  planted 
with  seeds.  The  cucumber  plants  were  all  badly  sunburned  and 
consequently  were  replanted  on  May  31st.  On  Jime  14th  and 
15  th  the  above-mentioned  treatments  were  applied  to  the  remain- 
ing plants,  which  were  few.  It  was  necessary,  therefore,  to  plant 
over  nearly  all  squash  and  cucumbers  on  June  i6th. 

On  July^3d,  in  order  to  have  a good  stand  several  more  seeds 
were  planted  in  the  squash  plot,  none,  however,  were  planted  in 
the  cucumber  plot.  The  protectors  that  were  used  on  the  cucumbers 
and  squash  were  removed  on  this  date,  the  plants  filling  the  space 
under  them. 

Another  application  of  remedies  was  made  on  July  5th,  this 
being  the  last  treatment  given  to  the  cucumbers. 

Methods  of  Control. 

Under  ordinary  conditions  a great  majority  of  these  beetle? 
can  be  controlled  by  spraying  or  dusting  with  arsenical  poisons 
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but  when  they  are^  abundant  it  is  a difficult  matter.  It  is,  there- 
fore, necessary  to  use  more  than  one  method  in  order  to  satis- 
factorily control  this  pest.  Cultural  methods,  repellents,  pre- 
ventatives,  and  insecticidal  methods  are  commonly  practiced, 
collectively,  to  obtain  the  best  results. 

CULTURAL  PRACTICES. 

Clean  culture  is  an  important  factor  in  controlling  this  pest. 
When  the  crop  has  been  harvested,  all  refuse,  including  all  the 
old  vines,  should  be  removed  from  the  field  and  burned.  This 
will  destroy  a great  many  of  the  beetles  that  would  otherwise 
hibernate,  and  therefore  lessen  the  number  of  beetles  to  attack 
the  plants  the  following  spring. 

Plowing.  After  the  crop  has  been  harvested  and  all  refuse 
removed,  harrowing  the  ground  lightly  will  kill  many  adults 
that  remain  near  the  surface  before  hibernating.  Plowing  deeply 
in  the  spring  will  also  kill  many  hibernating  adults. 

Trap  crops.  Beans  and  squashes  have  often  been  planted  as 
trap  crops,  especially  by  market  gardeners  who  grow  quantities 
of  melons.  Young  squash  plants  are  a favorite  food  of  these 
beetles  and  are  preferred  by  them  to  the  cucumber.  If  squashes 
are  planted  in  the  spring,  a week  or  ten  days  before  the  cucumbers 
or  melons,  the  beetles  will  feed  on  them  before  the  cucumbers 
push  out  of  the  ground.  Then  poison  the  squashes  with  arsenate 
of  lead.  Squashes  or  beans  can  also  be  planted  around  the  borders 
of  the  field  late  in  the  season  in  order  that  the  new  generation 
of  beetles  can  have  tender  food  on  which  to  feed.  Those  of  the 
new  generation  feed  before  hibernating  and  if  this  food  is  pro- 
vided, just  as  soon  as  they  begin  feeding  upon  it  the  young  plants 
can  be  sprayed  or  dusted  with  an  arsenical  poison.  This  will 
kill  many  of  the  beetles  before  they  seek  winter  quarters. 

Rotation  of  Crops.  A field  that  has  been  infested  by  these 
beetles  should  not  be  planted  with  cucurbits  for  at  least  two 
years,  neither  on  nor  near  the  previously  infested  ground.  Rota- 
tion of  crops  for  two,  and  better,  three  years,  will  lessen  the 
infestation. 

Fertilizers.  The  use  of  quick-acting  fertilizers  will  enable  the 
plants  to'  make  a quick  growth.  This  will  help  them,  to  some 
extent,  to  outgrow  the  attack  of  the  beetles. 
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' Time  of  planting,  etc.  It  is  advisable  in  the  early  spring  to 
start  the  plants  in  a greenhouse  or  in  frames.  If  this  is  done  early 
enough  so  that  the  plants  are  of  a fair  size  when  set  out  in  the 
field,  they  will  be  able  to  withstand  the  attack  of  the  beetles. 
If  this  cannot  be  conveniently  done,  it  is. well  to  plant  nearly 
twice  as  many  seeds  to  a hill  as  are  necessary.  Later,  if  more 
plants  survive  the  attack  than  are  needed,  it  is  an  easy  matter 
to  thin  out  to  the  desired  number.  Some  vegetable  growers 
recommend  several  plantings  to  be  made  a few  days  apart.  This 
will  undoubtedly  prove  more  or  less  satisfactory,  but  it  has  the 
tendency  to  produce  a late  crop.  In  Connecticut,  at  least,  it  is 
important  to  produce  cucumbers  just  as  early  as  possible,  before 
the  market  has  been  flooded. 

PROTECTIVE  METHODS. 

Protectors.  For  many  years  coverings  of  some  sort  have  been 
used  as  a protection  for  the  young  plants  against  the  adult  beetles. 
There  are  man}^  different  kinds  of  coverings  on  the  market  and 
many  home-made  devices  are  used.  In  1916  protectors  were 
purchased  from  Joseph  Breck  & Sons,  Boston,  Mass.,  to  be  used 
in  connection  with  our  field  tests^.  At  that  time  the  price  was 
$1.50  per  dozen.  These  protectors  have  been  used  for  two  seasons 
and  are  shown  on  plate  IV,  c.  A majority  of  these  can  be  used  at 
least  another  season  without  many  repairs.  Serviceable  protectors 
can  be  made  at  home  by  cutting  a barrel  hoop  in  two,  crossing 
the  halves,  and  tacking  the  ends  to  another  hoop.  This  frame 
is  then  covered  with  mosquito  netting  like  those  purchased. 
The  protectors  have  proved  satisfactory,  although  if  the  cloth 
becomes  broken  the  beetles  can  crawl  through.  Wire  screening 
is  more  substantial  but  more  expensive.  If  the  frames  are  covered 
with  wire  screening  they  can  be  used  from  year  to  year. 

REPELLENTS. 

Tobacco,  Naphthalene.  Many  repellents  have  been  used  from 
time  to  time  but  without  any  particular  results.  Tobacco  dust 
has  been  tried  in  Connecticut  without  great  success,  although  it 
has  the  advantage  of  acting  as  a fertilizer.  Naphthalene  balls 
and  flakes  have  been  scattered  around  each  hill  without  success. 

Fine  Coal  Ashes.  Finely  sifted  coal  ashes  heavily  dusted 
aroimd  the  plants  are  more  or  less  satisfactory  in  keeping  the 
beetles  away. 
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Air-Slaked  Lime.  Dusting  with  air-slaked  lime  is  an  old  time 
remedy  and  will  prove  successful  when  the  beetles  are  not  very 
abundant. 

Lime -Sulphur.  Spraying  with  Hme-sulphur  has  given  better 
results  than  some  of  the  ^above-mentioned  materials.  If  used 
I to  50,  it  will  not  injure  the  foliage. 

Land  Plaster  or  Gypsum.  In  using  dry  materials  it  is  essential 
that  the  whole  plant  be  thoroughly  dusted.  This  is  especially 
the  case  in  using  land  plaster.  If  the  leaves  are  merely  covered 
with  dust  it  will  have  the  tendency  to  drive  the  beetles  to  the 
under  sides  of  the  leaves  or  to  the  stems  of  the  plants.  Where 
dry  materials  are  used,  the  stems  of  many  plants  have  been  badly 
chewed  near  the  surface,  and  sometimes  beneath  the  surface  of 
the  groimd.  It  is  also  true  that  even  when  the  plants  are  covered 
with  dust  the  beetles  often  feed  on  them. 

ARSENICAL  POISONS. 

Arsenate  of  Lead.  Arsenate  of  lead  has  been  more  successful 
in  Connecticut  than  other  artificial  measures.  This  can  be  i^sed 
either  as  a spray  or  dusted  on  the  plants.  When  used  as  a spray, 
3 pounds  to  50  gallons  of  water  is  sufficient.  Arsenate  of  lead 
can  also  be  used  in  combination  with  other  materials,  such  as 
Black  Leaf  40  and  lime-sulphur. 

Arsenate  of  Lime.  This  was  applied  in  the  form  of  a spray 
(i  oz.  in  I gallon  of  water)  at  the  Station  farm  in  1917.  As  this 
poison  injured  the  foliage  where  used  at  this  strength,  it  cannot 
be  recommended. 

CONTACT  POISONS. 

B'ack  Leaf  40.  Black  Leaf  40,  a nicotine  sulphate  solution, 
has  been  used  alone  and  in  combination  with  lime-sulphur  and 
arsenate  of  lead.  Two  teaspoonfuls  of  Black  Leaf  40,  one-half 
ounce  of  soap,  and  two  ounces  of  arsenate  of  lead  is  the  formula 
used.  When  used  alone  or  with  lime-sulphur,  this  material  was 
not  very  effective,  but  the  addition  of  lead  arsenate  increased  its 
effectiveness. 

^ Results. 

The  following  treatments  proved  effective  in  the  order  given 
in  controlling  the  striped . beetle  in  1917.  The  materials  used 
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have  been  explained  in  previous  pages  and  the  results  are  based 
on  the  number  of  plants  that  remained  after  all  applications  had 
been  completed. 

Cuctmiber : 


ist. 

Protectors. 

4 th. 

Land  plaster  or  gypsmn. 

2d. 

Arsenate  of  lead  spray. 

5th. 

Air-slaked  lime. 

3d.. 

Arsenate  of  lead,  dry. 

6th. 

Coal  ashes. 

Squash : 

ist. 

Protectors. 

5th. 

Black  Leaf  40  and  lime 

2d. 

Land  plaster  or  gypsum. 

sulphur. 

3d. 

Arsenate  of  lead  and  Black 

6th. 

Fine  coal  ashes. 

Leaf  40. 

7th. 

Lime  sulphur. 

4 th. 

Arsenate  of  lead,  dry. 

8th. 

Black  Leaf  40  and  soap. 

Summary. 

When  beetles  appear  in  great  quantities,  they  cannot  be  satis- 
factorily controlled  by  simply  one  method.  It  is  therefore  neces- 
sary to  use  different  methods  in  combination.  Some  of  the 
principal  methods  which  will  give  satisfactory  results  are  the 
following : 

1.  Protectors,  young  plants. 

2.  Arsenate  of  lead,  dry;  spray  alone  or  in  combination. 

3.  Dusting,  arsenate  of  lead,  land  plaster,  air-slaked  lime. 

4.  Lime-sulphur  spray. 

5.  Planting  an  abundance  of  seed;  then  thinning. 

6.  Clean  culture  in  fall. 

7.  ' Trap  crops;  squash  and  beans  in  spring  and  fall. 

8.  Fertilizer  used  as  stimulant. 
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THE  IMPORTED  PINE  SAWFLY. 

Diprion  {Lophyrus)  simile  Hartig. 

By  W.  E.  Britton  and  M.  P.  Zappe. 

This  European  pine  sawfiy  was  first  discovered  in  this  country 
at  New  Haven,  Conn.,  in  August  1914,  by  the  writers,  who,  in 
company  with  Mr.  Irving  W.  Davis,  were  inspecting  the  stock 
in  one  of  the  nurseries.  The  larvae  were  feeding  upon  the  leaves 
of  pine  trees.  As  the  inspection  work  continued  for  several  days, 
we  later  found  the  larvae  more  abundant  in  another  part  of  the 
nursery  and  considerable  material  was  gathered  and  taken  to 
the  laboratory. 

Though  unfamiliar,  we  supposed  this  to  be  a native,  and  perhaps 
not  uncommon  species.  A portion  of  the  collected  material  was 
sent  to  Dr.  Alexander  D.  MacGillivray  of  the  University  of 
Illinois,  who  was  engaged  in  the  study  of  sawfiy  larvae,  and  who 
at  that  t-me  had  finished  preparing  the  manuscript  of  the  Ten- 
thredinoidea  for  the  publication  entitled  The  Hymenoptera  of 
Connecticut,  which  has  since  appeared  as  Bulletin  No.  22  of  the 
Connecticut  State  Geological  and  Natural  History  Survey.  Dr. 
MacGillivray  was  unable  to  identify  the  larvae  but  thought  that 
he  might  recognize  the  species  if  the  adults  could  be  obtained. 

The  larvae  in  the  breeding  cages  matured  in  due  season  and 
made  their  cocoons.  From  this  material  the  first  male  emerged 
on  April  8,  1915,  followed  by  others,  and  on  April  15  the  first 
female  appeared.  Males  and  females  were  placed  in  cages  con- 
taining potted  white  pines  and  the  females  soon  laid  eggs.  On 
April  21,  we  wrote  to  Dr.  MacGillivray,  informing  him  of  the 
emergence  of  the  adults.  He  examined  his  own  cages  and  found 
that  the  adults  had  emerged  there  also.  He  replied  that  they 
belonged  to  the  genus  Diprion,  formerly  known  as  Lophyrus, 
but  that  he  did  not  recognize  the  species,  several  of  which  are 
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badly  confused;  that  Mr.  S.  A.  Rohwer  of  the  Bureau  of  Ento- 
mology at  Washington,  D.  C.,  was  trying  to  straighten  them  out 
and  had  already  examined  many  of  the  types  in  the  British 
Museum.  He  suggested  that  specimens  be  sent  to  Mr.  Rohwer. 

Identity. 

Following  Dr.  MacGillivray’s  suggestion,  on  May  6 material 
was  sent  to  Mr.  Rohwer,  who  soon  replied  as  follows : 

“ I have  determined  this  species,  tentatively,  as  Diprion  simile  Hartig. 
The  adults  agree  more  closely  with  those  in  the  collection  under  the 
name  pini  but  the  larvae  answer  exactly  the  description  of  simile,  and 
as  these  two  species  are  very  closely  allied  and  easily  confused  in  the 
adults,  I have  made  the  determination  from  the  larvae  rather  than 
from  the  adults. 

“ This  species  is  one  of  the  most  injurious  sawfiies  on  European  conifers 
and  has  been  associated  in  practically  all  of  the  depredations  caused  by 
pini,  and  is  recorded  in  the  literature  in  a number  of  cases  under  the 
name  of  pini.  You  are,  no  doubt,  familiar  with  the  economic  importance 
of  Diprion  pini  in  Europe.  It  is  highly  important  that  immediate 
measures  be  taken  to  combat  this  injurious  insect  as  it  has  a large  number 
of  host  trees  and  would  no  doubt  adapt  itself  readily  to  the  conditions 
in  America,  where,  if  it  were  thoroughly  established  without  its  parasites, 
it  would  do  a great  deal  of  damage.” 

Though  two  and  one-half  years  have  elapsed  since  Mr.  Rohwer 
made  this  identification,  and  as  he  has  studied  the  life  history  and 
food  habits  of  the  species  from  material  furnished  by  us,  a recent 
communication  states  that  his  subsequent  observations  serve 
to  confirm  his  tentative  identification.  We  may,  therefore, 
consider  it  to  be  fairly  well  settled  that  this  sawfiy  is  the  European 
Diprion  simile  Hartig.  Some  of  the  European  writers  place 
simile  as  a synonym  of  pini,  but  Dr.  Enslin  and  certain  other 
European  specialists,  as  well  as  Mr.  Rohwer,  who  has  studied 
the  species  carefully  from  American  and  European  material, 
consider  them  distinct. 

Publications  from  this  Department. 

A brief  account  of  the  discovery  of  this  insect  in  the  United 
States  was  prepared  with  the  help  and  approval  of  Mr.  Rohwer, 
and  this  article,  with  a plate  of  illustrations,  was  published  in 
the  Journal  of  Economic  Entomology,  Vol.  8,  page  379,  June,  1915. 
^A  note,  with  figure  of  larvae,  was  also  printed  in  Tree  Talk, 
Vol.  3,  page  45,  November,  1915. 
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A more  complete  account,  or  at  least  complete  at  the  time,  of 
our  observations  on  this  insect  was  given  with  bibliography  in 
the  Report  of  this  Station  for  1915,  page  118.  This  paper  was 
illustrated  by  three  plates  (vii,  viii  and  ix). 

A brief  paper,  “ Further  Notes  on  Diprion  simile  Hartig,”  was 
prepared  to  be  presented  to  the  Columbus,  Ohio,  meeting  of  the 
American  Association  of  Economic  Entomologists  in  December, 
1915,  but  in  the  absence  of  the  writer  this  paper  was  read  by  title, 
and  printed  in  the  Journal  of  Economic  Entomology,  Vol.  9, 
page  281,  April,  1916. 

These  papers  just  mentioned  were  all  prepared  by  the  senior 
author. 

At  the  New  York  meeting  of  the  American  Association  of 
Economic  Entomologists  in  December,  1916,  Mr.  Zappe  read  a 
short  paper  entitled  “ Egg-laying  Habits  of  Di prion  simile 
Hartig,”  which  paper  appeared  in  the  Journal  of  Economic 
Entomology,  Vol.  10,  page  188,  February,  1917^. 

Since  the  publication  of  these  papers  some  additional  information 
has  been  obtained  and  all  have  been  brought  together  in  the 
present  paper. 


Distribution  in  Connecticut. 

. Though  first  discovered  in  New  Haven,  this  insect  was  soon 
found  in  Derby,  Hartford,  Greenwich  and  New  Canaan,  five 
separate  towns,  and  three  distinct  and  rather  widely  separated 
regions  in  the  State. 

Distribution  in  the  United  States. 

Diprion  simile  has  now  been  recorded  not  only  from  Connecticut 
but  also  from  the  states  of  New  York  and  New  Jersey,  where  it 
was  discovered  in  1916.  In  New  Jersey  it  is  known  to  occur  at 
South  Orange,  Elizabeth  and  Rutherford.*  In  New  York  it 
has  been  taken  at  Flushing,  Long  Island.  In  Connecticut,  Massa- 
chusetts, Pennsylvania,  New  Jersey,  Indiana,  and  doubtless  in 
other  states,  cocoons  have  been  found  on  imported  nursery  stock 
coming  from  Europe. 


* H.  B.  Weiss,  Journal  of  Economic  Entomology,  Vol.  10,  page  224, 
February,  1917. 
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I Distribution  and  Damage  in  Europe. 

This  sawfly  is  mentioned  in  literature  as  occurring  with  pini] 
and  therefore  responsible  for  a portion  of  the  damage. 

In  most  cases,  however,  the  serious  injury  is  accredited  to  pini, 
which  has  seriously  damaged  the  pine  forests  of  Southwestern 
Russia t,  especially  the  young  trees;  pini  was  particularly  destruc- 
tive in  France  § in  1906,  and  has  also  caused  damage  in  Prussia 
and  in  Sweden.  In  England  it  is  said  to  injure  Scotch  fir||  as 
well  as  pine.^ 

In  1914,  larcae  of  pini  nearly  defoliated  the  ten-year  old  pine 
trees  on  one  plantation  in  Non\-ay.* * * § **  The  insect  was  reported 
from  man}^  localities.  During  the  same  year  pini  denuded  many 
acres  of  pines  in  the  districts  of  Achtyr  and  Izium  in  Russia,© 
and  caused  much  damage  in  Germany,  particularly  in  Branden- 
burg and  Silesia.  A 

Injury  to  Trees. 

The  injury  consists  in  defoliation.  The  older  and  mature 
leaves,  instead  of  the  newly-formed  ones,  are  eaten.  In  late 
summer  the  new  growth  may  serve  as  food  for  the  second  brood 
larvae,  so  that  in  this  manner  the  larvae  when  abundant  are 
able  to  entirely  defoliate  trees.  Plate  VII,  b,  shows  a tree  of 
Pinus  cemhra  about  seven  feet  tall  almost  stripped  by  the  larvae 
in  1915.  Formerly  it  was  supposed  that  a pine  in  this  condition 
would  not  recover.  In  spite  of  the  fact  that  the  needles  were 
eaten  off,  the  buds  were  formed  for  the  next  season’s  growi:h, 
and  the  tree  put  out  leaves  in  1916  as  usual,  and  as  this  foliage 
was  protected  by  spraying,  the  tree  did  not  seem  to  be  permanently 
injured.  If  the  tree  had  not  been  sprayed  and  the  larvae  abund- 
ant, the  second  brood  larvae  would  doubtless  have  stripped  it 

t Kaltenbach,  Die  Pflanzenfeinde,  page  700,  1874.  Judeich-Nitsche, 

Forstinsektenkunde,  page  635,  1895. 

t Review  of  Applied  Entomology,  Vol.  i,  pages  395  and  493,  1913. 

§ A.  Barbey,  Traite  d’Entomologique  Forestiere,  page  269,  1913. 

II  W.  E.  Collinge,  A Manual  of  Injurious  Insects,  page  217,  1912. 

^ E.  A.  Ormerod,  Manual  of  Injurious  Insects  and  Methods  of  Pre- 
vention, page  250,  1890. 

**  Schoyen,  T.  H.,  Review  of  Applied  Entomology,  Vol.  iv,  page  503, 
1916. 

G Ibid,  Vol.  hi,  page  443. 

A Ibid,  Vol.  iv,  page  3. 
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again,  and  if  stripped  for  a few  consecutive  seasons,  it  would 
surely  be  killed.  According  to  the  published  accounts,  in  Europe 
the  injury  seems  to  be  confined  to  young  trees  up  to  twelve  or 
fourteen  years  of  age. 

Life  History  and  Habits. 

There  are  two  broods  each  year  in  Connecticut  and  the  winter 
is  passed  in  the  cocoon  on  the  twigs.  The  adults  begin  to  emerge 
in  April  and  continue  through  May  and  up  to  July  20.  Mean- 
time most  of  the  first  brood  larvae  had  matured  and  made  their 
cocoons  by  the  middle  of  June.  The  second  brood  larvae  feed 
during  August  and  September. 

Thus  it  will  ^ be  seen  that  these  broods  are  not  well  separated 
but  overlap  so  that  it  is  often  difficult  to  distinguish  them. 

The  larval  stages,  on  the  average,  last  about  30.5  days.  The 
larvae  of  the  first  brood  feed  upon  the  old  and  mature  leaves  and 
leave  the  tender  new  growth  untouched.  This  new  growth 
becomes  sufficiently  mature,  however,  to  be  used  as  food  by  the 
second  brood  larvae. 

In  our  studies,  nearly  all  of  the  cocoons  of  both  broods  are 
fastened  to  the  twigs,  but  in  Europe  it  is  -said  that  the  first  brood 
cocoons  are  so  placed,  and  those  of  the  second  brood  are  found 
upon  the  ground. 

The  larvae  feed  with  their  heads  toward  the  tip  of  the  needle 
as  shown  on  plate  VI,  and  when  very  young  often  three  or  four 
together  surround  it.  When  feeding  in  this  manner  they  eat  all 
of  the  needle,  but  when  only  one  or  two  feed  they  eat  along  the 
edge  of  the  needle,  making  it  Ipok  as  though  it  had  been  scraped. 
When  the  larvae  are  disturbed  they  throw  their  heads  back, 
and  from  their  mouths  exude  a drop  of  liquid  which  they  absorb 
again. 

The  full  grown  larvae,  in  looking  for  a suitable  place  to  spin 
cocoons,  occasionally  crawl  into  an  empty  cocoon  which  is  still 
attached  to  the  tree.  Then  all  that  is  necessary  is  to  put  a new 
top  on  the  old  cocoon.  Such  a case  is  shown  on  plate  IX,  b. 

Number  of  Broods. 

In  Connecticut  there  are  two  broods  (considering  a brood  from 
adults  to  cocoons)  and  in  1915  a partial  third  brood  was  obtained. 
The  adults  emerging  from  the  second  brood  cocoons  in  this  case 
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emerged  late  in  the  summer  and  were  males.  The  broods  overlap 
somewhat  and  adults  from  the  first  brood  of  larvae  sometimes 
do  not  emerge  until  the  following  year.  It  also  happens  that  the 
adults  from  the  first  brood  often  emerge  before  some  of  the  adults 
from  over-wintering  cocoons. 

Adults  begin  to  emerge  from  over-wintering  cocoons  as  early 
as  April  3 and  continue  to  emerge  until  July  20,  while  the  greatest 
number  emerge  during  the  last  half  of  May.  Adults  from  the 
first  brood  of  larvae  begin  to  emerge  June  19  and  continue  until 
August  28,  and  in  two  cases  the  adults  did  not  emerge  until 
early  in  June  of  the  following  year. 


Food  Plants. 


In  our  experiments  Diprion  simile  has  been  reared  on  several 
species  of  pine.  The  following  list  is  arranged  according  to  the 
preference  shown  by  the  sawdiies  in  nature  and  to  the  largest  num- 
ber of  sawflies  reaching  maturity  in  our  host  plant  experiments: 


Pinus  excelsa  Wall.  Bhotan  Pine. 

“ cembra  Linn.  Stone  Pine. 

“ flexilis  James.  Limber  Pine. 

“ strobus  Linn.  White  Pine. 

“ Koraiensis  Sieb.  & Zucc.  Korean  Pine. 


> 5-needled  pines. 


ii 

a 

a 


u 

a 


montana  Du  Roi.  Mugho  Pine. 

densiflora  Sieb.  & Zucc.  Japanese  red  Pine. 

resinosa  Ait.  Red  Pine. 

sylvestris  Linn.  Scotch  Pine. 

ponderosa  Dough  Bull  Pine. 

laricio  Poir.  var.  Austriaca  Endl.  Austrian  Pine. 


2-needled  pines. 


rigida  Mill.  Pitch  Pine.  3-needled  pine. 


The  5-needled  pines  are  preferred  as  food  above  other  species 
and  it  is  very  easy  to  rear  larvae  on  these  kinds.  The  2-needled 
speeies  are  attacked,  especially  the  softer-needled  kinds.  Those 
having  hard,  stiff  needles,  like  the  Scotch,  bull  and  Austrian 
pines,  are  almost  immune.  In  the  nursery  no  very  young  larvae 
were  found  on  these  species  but  nearly  full  grown  ones  were  often 
found.  . Several  attempts  have  been  made  to  obtain  adults  from 
the  egg  stage  on  Austrian  pine  but  all  were  failures.  The  larvae 
died  during  the  first  instar  although  many  of  them  had  started 
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to  feed.  Larvae  which  had  passed  the  second  moult  on  other 
pines  and  were  then  transferred  to  Austrian  pine,  lived  and  adults 
of  both  sexes  emerged  from  the  cocoons. 

Eggs  have  been  laid  on  pitch  pine,  but  like  Austrian  pine,  the 
larvae  fed  on  the  needles  for  about  a week,  but  all  died  before  the 
first  moult.  Attempts  were  made  to  obtain  eggs  and  rear  larvae 
on  other  conifers  without  success  except  that  a few  eggs  were 
laid  on  white  spruce;  these  hatched  but  the  larvae  did  not  feed. 

Moults. 

The  larvae  of  this  sawfly  pass  through  five  moults  before  they 
reach  the  pupa  stage.  The  time  between  moults  varies,  the  earlier 
instars  from  first  to  third  are  only  two  or  three  days,  while  the 
later  ones  are  from  four  to  seven  days.  The  markings  on  the 
larvae  do  not  appear  distinctly  until  after  the  third  moult;  then 
they  do  not  change  in  appearance  except  for  size  until  they  reach 
the  prepupal  stage.  After  this  moult  the  larvae  are  much  lighter 
in  color  and  eye  spots  appear.  The  larvae  now  stop  feeding  and 
look  for  a suitable  place  to  spin  a cocoon,  which  they  usually 
accomplish  in  a day  or  two. 
ist  Instar. 

Larvae  when  just  hatched  have  light,  slate-colored  bodies, 
head  lighter,  with  two  eye  spots.  After  a few  hours  the  head 
becomes  shiny  black  and  the  eye  spots  disappear,  thoracic  legs 
also  become  black,  body  becomes  yellowish  green,  semi-transparent, 
and  the  food  inside  the  body  showing  darker  green. 

2d  Instar. 

Larvae  look  very  much  like  those  of  the  ist  instar  except  that 
they  are  a little  larger.  No  markings  are  visible  yet. 

3d  Instar. 

Not  much  change  in  appearance  from  previous  instars.  Body 
a little  darker  than  in  ist  and  2d  instars. 

4th  Instar. 

Markings  show  plainly.  Head  and  legs  shiny  black.  There  is 
• a double  black  dorsal  line  extending  the  entire  length  of  the  body. 
On  either  side  of  the  dorsal  stripe  there  is  a yellow  stripe  broken 
with  transverse  markings  of  brown.  Lateral  surface  dark  brown 
with  many  irregular  yellow  spots.  Yellow  markings  protrude, 
making  them  look  somewhat  like  blisters.  Ventral  surface  pale 
yellow.  Prolegs  pale  yellow,  with  transverse  black  marks  at 
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base.  True  legs  black,  yellow  at  the  joints.  Body  sparsely 
covered  with  minute  spines;  more  spiny  at  posterior  end  of  larva. 
5th  Instar. 

Markings  same  as  in  4th  instar  except  that  they  are  brighter, 
the  dark  portions  much  darker,  giving  the  larva  a somewhat 
darker  appearance. 

6th  Instar  (prepupal  stage) . 

Head  greenish  with  black  eye  spots.  Legs  light  green,  markings 
same  as  in  other  moults  but  colors  very  light,  making  general 
appearance  of  larva  much  lighter.  Prolegs  not  very  well  developed 
in  j:his  stage  and  are  of  little  use,  larva  falling  from  twigs  very 
easily. 

Larvae  now  spin  cocoons  and  remain  in  larval  stage  until 
shortly  before  adults  emerge,  when  they  pupate.  The  pupal 
stage  lasts  only  for  a few  days. 

Description. 

The  appearance  of  this  insect  in  all  its  stages  is  shown  on  plate 
VI,  and  briefly  may  be  described  as  follows: 

Egg.  The  eggs  are  laid  end  to  end  in  slits  made  along  one  of 
the  ridges  at  the  edge  of  the  needle  as  shown  on  plates  VI,  2, 
and  IX,  c.  The  eggs  are  pale  blue  in  color,  smooth  and  slightly 
shining.  The  sides  are  parallel  with  the  ends  rounded.  Length, 
1.25  mm. , thickness,  .33  mm.  In  the  material  examined  the  newly- 
laid  eggs  were  slightly  separated  in  the  slits.  The  eggs  before 
hatching  increase  in  size,  becoming  crowded  in  the  slits  so  that 
the  ends  are  flattened  like  peas  in  a pod. 

Larva.  Length,  25  mm.  (i  inch)  to  28  mm.  (ij  inches). 
Thickness,  4 mm.  (5/32  inch).  Head  black,  body  greenish-yellow 
with  a mid-dorsal  double  stripe  of  brown  extending  the  entire 
length.  On  either  side  of  the  dorsal  stripe  is  a yellow  stripe  broken 
with  transverse  markings  of  brown.  The  remainder  of  sides 
dark  brown  with  many  irregular  yellow  or  whitish  spots.  Ventral 
surface  pale  yellow  or  white.  Prolegs  yellow  with  a transverse 
black  mark  at  base,  true  legs  marked  with  black  and  yellow. 
Shown  on  plate  VIII,  b. 

Cocoon.^ — 9 mm.  long  (about  3/8  inch),  thickness  about  5 mm., 
oval  in  shape,  tough,  leathery  and  fairly  smooth.  Color,  sepia. 
See  plate  VHI,  c. 
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Male.  Wing-Spread,  14  mm.  (9/16  inch).  Length,  7 mm. 
Large  pectinate  antennae.  Head  and  pronotum  coarsely  punc- 
tured. Head,  antennae  and  body,  black. ' Cerci  and  tip  of  the 
last  abdominal  segment,  orange.  Legs  yellow,  with  the  tro- 
chanters and  basal  two-thirds  of  the  femora,  brownish  black. 
Shown  at  the  right  on  plate  VI,  i. 

Female.  Wing-spread,  20  mm.  (little  over  3/4  inch).  Length, 
8 mm.  (5/16  inch).  Robust,  head  and  antennae  black.  Thorax 
coarsely  punctured,  yellow  with  a large  shield-shaped  black 
spot  on  mesothorax,  extending  from  the  anterior  margin  and 
covering  about  two-thirds  of  the  space  between  the  parapsidal 
grooves.  On  either  side  are  a pair  of  L-shaped  black  marks 
which  approach  each  other  posteriorly.  Posterior  margin  of  the 
mesothorax,  postscutellum  and  prostemum,  black.  i\bdomen 
yellow  with  dorsal  surface  of  3d,  4th,  5th,  6th  and  the  anterior 
portion  of  7th  segment,  black.  Legs  yellow  with  the  outer  sur- 
face of  hind  femora,  the  apex  of  the  middle  and  hind  tarsi,  dark. 
Shown  at  the  left  on  plate  VI,  i. 

Egg-Laying  Habits  of  the  Female. 

On  emerging  from  the  cocoons  in  the  breeding  cages,  the  females 
begin  to  run  aimlessly  about,  going  all  over  the  pine  twigs  for 
a period  which  is  more  or  less  indefinite  but  which  usually  averages 
about  twenty-four  hours.  They  then  commence  to  deposit  eggs. 
In  ovipositing  the  female  places  herself  on  the  pine  needle  facing 
its  tip,  and  grasps  it  firmly  with  her  tarsi,  the  hind  legs  extending 
slightly  beyond  the  abdomen.  The  ovipositor  is  then  inserted 
in  the  edge  of  the  needle  and  a slit  is  cut  in  it,  working  from  the 
base  toward  the  tip.  When  this  incision  has  reached  a length  of 
about  one-tenth  of  an  inch,  the  sawfly  rests  for  a few  seconds, 
then  lays  an  egg  placed  horizontally  in  the  slit,  gradually  drawing 
the  ovipositor  backward  and  out  of  the  needle.  This  withdrawing 
of  the  ovipositor  partially  covers  the  egg  with  resin  and  sawed 
pulp  from  the  leaf.  She  then  moves  forward  and  proceeds  to 
cut  a slit  in  which  the  next  egg  is  placed.  The  eggs  are  thus  placed 
end  to  end  in  the  incision,  as  many  as  twenty  sometimes  being 
placed  in  line  in  the  needle  as  shown  on  plate  IX,  c.  The  time 
required  to  lay  a single  egg  is  about  four  minutes  in  Ptnus  excelsa 
and  about  five  minutes  in  Pinus  densi flora. 
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The  females  usually  begin  to  lay  eggs  in  about  a day  after 
emerging  from  the  cocoons,  and  live  for  about  seven  days,  while 
those  individuals  (about  eleven  per  cent.)  which  do  not  ovi- 
posit die  in  four  or  five  days.  With  the  males  the  length  of  life 
varies;  some  individuals  live  longer  than  the  females,  and  some 
do  not. 

The  eggs  are  usually  laid  in  needles  of  the  previous  season’s 
growth,  if  such  are  present.  Most  of  the  eggs  for  the  first  brood 
hatch  during  the  first  half  of  May,  and  those  for  the  second  brood 
early  in  August,  though  the  broods  overlap,  and  it  sometimes 
happens  that  some  of  the  first  brood  females  are  so  late  in  emerging 
from  their  cocoons  that  their  eggs  do  not  produce  larvae  until 
after  some  of  the  second  brood  eggs  have  hatched. 

Number  of  Eggs  Laid. 

Upon  dissecting  the  bodies  of  females  from  over-wintering 
cocoons,  an  average  of  58  eggs  was  found  in  each.  The  number  of 
eggs  in  a female  of  the  first  brood  averaged  76,  while  those  of  the 
second  brood  averaged  74.  The  largest  number  of  eggs  recorded 
as  having  been  laid  by  one  female  was  128;  this  is  more  than 
we  ever  dissected  from  the  body  of  any  female  sawfly.  The 
average  nmnber  of  eggs  laid  was  64. 

Parthenogenesis. 

In  our  studies  of  this  insect,  copulation  has  been  observed 
only  once,  but  eggs  are  laid  which  develop  and  hatch  if  males 
are  not  present.  Moreover,  the  presence  or  absence  of  males 
has  no  apparent  effect  on  the  number  of  eggs  laid.  Some  females 
oviposit  when  males  are  present  and  others  do  not.  The  only 
time  copulation  was  observed,  the  pair  of  adults  were  trans- 
ferred to  a breeding  cage  to  obtain  eggs  and  larvae.  The  female 
died  in  a few  days  and  upon  examining  the  cage  no  eggs  were 
found. 

In  thirteen  cases  the  adults  reared  from  eggs  laid  by  virgin 
females  were  all  males.  Out  in  the  field  under  natural  conditions 
the  number  of  females  emerging  from  over-wintering  cocoons 
was  slightly  greater  than  that  of  males.  Out  of  1,675  adults 
from  over-wintering  cocoons,  912  were  females  and  763  were 
males.  During  the  summer  of  1917  a freak  adult  or  gynandro- 
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morph  emerged  from  some  cocoons  collected  in  the  field.  It 
has  one  female  antenna  and  the  other  is  that  of  a male  sawfly. 
The  left  side,  including  antenna  and  markings  on  thorax,  is  that 
of  a female,  while  the  right  side  has  a male  antenna  and  the  thorax 
is  without  markings — just  black  like  the  males.  The  abdomen 
is  darker  than  that  of  a female,  yet  lighter  than  that  of  a male. 
It  also  has  the  characteristic  female  ovipositor.  The  specimen 
was  killed  in  a cyanide  tube,  before  we  discovered  that  it  was  a 
freak.  This  specimen  is  shown  on  plate  IX,  d. 

Parasites. 

About  twenty-eight  per  cent,  of  the  cocoons  of  Diprion  simile 
collected  during  the  winters  of  1915-16  and  1916-17  showed  the 
exit  holes  of  parasites.  Following  is  a list  of  the  nine  specie 
reared,  arranged  in  the  order  of  their  abundance: 

Hymenoptera. 

Dibrachys  nigrocyaneus  Norton  (Pachyneuron),  Monodontomerus  den- 
tipes  Boheman,  Dibrachoides  verditer  Norton  {Pteromalus),  Delomerista 
n.  sp.,  Cerambycobius  sp.  (probably  new),  Eurytoma  sp.,  Hemiteles  utilis 
Norton. 

Diptera. 

Exorista  petiolata  Coquillett. 

Of  these  nine  species  of  parasites  only  the  first  three  were  reared 
in  sufficient  numbers  to  indicate  that  they  are  at  all  effective  in 
holding  the  pest  in  check,  and  of  the  three,  Dibrachys  nigrocyaneus 
Norton  was  by  far  the  most  abundant. 

During  the  winter  of  1916-17,  3,240  cocoons  were  collected. 
Of  these,  adults  emerged  from  41  per  cent.,  37  per  cent,  were  para- 
sitized, and  6 per  cent,  were  torn  open  by  birds,  mice  or  squirrels, 
and  the  pupae  eaten.  The  remaining  16  per  cent,  produced  no 
living  insects,  but  when  the  cocoons  were  opened  a large  number 
of  them  contained  dipterous  pupae;  in  some  of  these  the  adult 
flies  had  broken  off  the  ends  of  their  pupa  cases  preparatory  to 
emerging.  See  plate  IX  e.  Tachinid  eggs  were  found  on  many  of 
the  Diprion  larvae  in  the  field,  but  only  one  fly  {Exorista  petiolata 
Coquillett)  has  been  reared.  Apparently  all  of  the  others  have 
been  unable  to  escape  from  the  tough  Diprion  simile  cocoons. 
The  cocoons  of  our  native  species  are  not  as  tough  as  those  of 
D.  simile. 
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The  figures  and  percentages  mentioned  in  the  preceding  para- 
graph are  shown  in  the  following  table: 

Cocoons  Collected  During  Winter  1916-1917. 


Number 

Percentage 

Adult  sawflies  emerged 

1,321 

41 

Parasites  emerged 

37 

Torn  open  and  eaten 

191 

6 

Dead 

• 518 

16 

Total 

100 

In  the  field  many  dead  larvae  were  found  on  the  trees  suspended 
by  their  prolegs,  having  been  killed  by  a wilt  disease.  This  disease 
seems  to  be  the  most  prevalent  late  in  the  season,  and  is  effective 
in  killing  the  larvae  of  the  second  brood.  It  also  seems  to  be  more 
prevalent  on  trees  which  have  been  stripped,  though  possibly  it  is 
because  they  are  more  conspicuous  on  such  trees. 

In  regard  to  the  insect  parasites  listed  above,  all  those  specifi- 
cally identified  are  native  species  with  the  exception  of  Monodon- 
tomerus  dentipes  Boh.,  which  is  a European  species  which  had  been 
formd  previously  in  the  United  States.  Dihrachoides  verditer 
Norton  and  Dibrachys  nigrocyaneus  Norton  were  originally  de- 
scribed from  Connecticut. 

Probably  Introduced  on  Nursery  Stock. 

The  most  plausible  theory  is  that  this  sawfiy  was  brought  into 
this  country  on  nursery  stock.  A few  cocoons  attached  to  the 
leaf -covered  twigs  might  easily  escape  notice  by  the  inspector  in 
examining  the  imported  stock,  especially  before  its  presence  in 
this  country  was  discovered.  Cocoons  might  also  occur  in  the 
ball  of  earth  on  the  roots,  as  it  is  seldom  possible  with  the  help 
and  funds  available  in  Connecticut  to  examine  carefully  the  soil 
about  the  roots.  Empty  sawfiy  cocoons  have  been  found  in  cases 
of  azaleas  from  Belgium. 

Since  1909,  when  nests  of  the  brown-tail  moth  were  found  on 
nursery  stock  coming  into  this  country  from  Europe,  an  attempt 
has  been  made  to  inspect  all  shipments  of  field-grown  woody 
plants  coming  ’into  Connecticut  from  all  foreign  countries.  At 
first  it  was  impossible  to  trace  all  shipments  and  we  were  obliged 
to  depend  chiefly  upon  information  furnished  us  by  the  nurserymen. 
Most  of  the  importations  arriving  at  the  principal  nurseries  were 
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inspected  but  florists  and  private  owners  also  made  importations 
and  there  were  unquestionably  a number  of  shipments  each  year 
which  were  not  examined.  On  the  establishment  of  the  Federal 
Horticultural  Board  in  1912,  the  system  of  permits  and  notices 
has  enabled  us  to  trace  each  shipment  and  practically  all  such 
stock  has  been  examined.  But  there  were  probably  many  ship- 
ments brought  into  the  St-ate  prior  to  1909,  and  these  were  not 
inspected  at  all.  On  account  of  the  blister  rust  diseases  and  the 
pine  shoot  moth,  all  pines  are  now  prohibited  from  entering  the 
United  States  from  Europe. 

Since  the  establishment  of  the  Federal  Horticultural  Board  and 
the  present  system  of  inspecting  imported  nursery  stock,  sawfly 
material  has  been  intercepted  at  least  eleven  times,  as  follows: 


Sawfly 

Host 

Source 

Destination 

Cocoon 

Fruit  trees 

Rnpland  . . 

New  Jersey 

Larva 

Box 

. . Holland 

Diprion  pini. . , . 

Mugho  pine.  . . . 

U 

Massachusetts 

Cocoon 

Spruce 

U 

Nebraska 

a 

Azalea 

. . Japan 

New  Jersey 

“ (empty) 

U 

. . . . Belgium 

Diprion  simile . . 

? 

. . Holland 

Indiana 

Cocoon 

Quince 

France 

Nebraska 

It  will  probably  never  be  known  just  how,  when  or  where  this 
insect  was  first  brought  into  the  United  States.  Possibly  it  was 
first  introduced  into  the  very  nursery  where  it  was  first  discovered, 
though  other  nurseryynen  in  Connecticut  and  hundreds  of  them  in 
other  states  have  imported  pines  from  Europe,  and  the  insect 
might  have  come  in  any  of  these  shipments. 

Danger  to  the  Pine-Growing  Industry  in  the  United  States. 

It  is  impossible  to  foretell  how  serious  a pest  this  sawfly  may 
become  in  the  United  States.  Any  introduced  insect  which  feeds 
upon  an  important  crop  is  dangerous ; doubly  so  if  its  natural 
enemies  are  left  behind.  As  the  food  plants  of  Diprion  simile  are 
fairly  abundant  in  this  part  of  the  country,  and  the  climate  seems 
to  be  favorable,  it  is  probable  a question  of  parasites  and  other 
natural  enemies  that  will  determine  its  status  as  a pest  here.  It 
is  encouraging  that  our  native  species  parasitize  it  so  freely. 
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Control  Measures. 

In  each  infested  nursery  in  Connecticut,  the  owner  has  been  re- 
quired to  spray  the  pines  with  lead  arsenate  (3  lbs.  in  50  gallons  of 
water)  late  in  summer  when  the  second  brood  of  larvae  were 
feeding.  Later,  after  all  larvae  had  transformed,  a careful  inspec- 
tion was  made  of  each  tree  and  all  cocoons  removed.  These 
measures  appeared  to  be  necessary  in  order  to  reduce  to  the  mini- 
miun  the  danger  of  further  distributing  this  pest  on  nursery 
stock.  A similar  spraying  early  in  May  would  forestall  injury  by 
the  first  brood  of  larvae. 

Ornamental  trees  and  small  plantings  on  private  groimds  can 
likewise  be  sprayed,  but  the  cost  would  be  prohibitive  in  large 
forest  areas. 

In  Europe  it  is  recommended  that  the  leaves  and  other  rubbish 
be  gathered  and  burned  late  in  fall  in  order  to  destroy  the  cocoons, 
but  this  method  can  hardly  be  advised  in  this  country,  as  all  the 
cocoons  are  fastened  to  the  twigs.  Some  cocoons  were  found  upon 
the  ground  during  the  wdnter  and  spring,  but  these  had  probably 
been  torn  off  by  snow  or  ice  storms,  or  possibly  by  birds. 

In  Russia,  V.  G.  Averin*  recommends  as  control  measures  that 
larvae  be  shaken  into  pails,  crushed  on  the  branches  with  leather 
gloves,  and  that  the  trees  be  sprayed  with  barium  chloride  (5  lbs. 
in  27  gallons  water)  and  with  Paris  green. 

In  Germany,!  outbreaks  were  checked  by  collecting  the  larvae 
and  by  spraying  with  petroleum  soap  emulsion.  It  is  said  that  on 
an  estate  of  about  150  acres  near  Danzig  in  1905,  the  pines  were 
cleared  of  1,412  litres  (5,600,000  individuals)  of  larvae  at  a cost  of 
about  $50.00.  The  following  year  (1906)  about  half  of  this  area 
or  75  acres  were  cleared  of  201  litres  (800,000  individuals)  at  a 
cost  of  about  $7.00. 
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Summary. 

Diprion  simile,  a dangerous  European  sawfly,  has  been  brought 
into  the  United  States,  probably  on  nursery  stock.  It  was  first 
discovered  in  Connecticut  in  1914,  but  has  since  been  found  in 
New  Jersey  and  New  York,  having  apparently  become  established 
in  these  three  states  independently.  It  has  also  been  found  on 
imports  entering  Massachusetts  and  Pennsylvania. 

In  Europe  this  sawfly  has  been  associated  with  Diprion  pini 
in  many  serious  outbreaks,  notably  in  Russia,  Germany,  France, 
Norway,  Sweden  and  England. 

The  larvae  injure  pine  trees  by  feeding  upon  the  leaves  of 
several  species,  preferring  the  five-needled  pines.  There  are  two 
generations  in  Connecticut,  and  possibly  a partial  third  generation 
in  favorable  seasons. 

This  insect  passes  the  winter  in  the  cocoon  stage  on  the  twigs 
and  the  adults  begin  to  emerge  the  latter  part  of  April.  Egg- 
laying  soon  begins  in  the  needles  of  the  previous  season’s  growth. 
The  first  brood  larvae  feed  during  May  and  early  June,  and  the 
second  brood  larvae  feed  during  August  and  September.  Each 
female  lays,  on  the  average,  64  eggs.  The  first  brood  larvae  feed 
on  the  old  needles  rather  than  the  new  tender  growth,  but  this 
new  growth  becomes  sufficiently  mature  to  serve  as  food  for  the 
second  brood  larvae.  Thus  trees  may  be  stripped  in  one  season. 

The  larva  moults  five  times  before  reaching  the  pupa  stage, 
and  when  fully  grown  is  about  an  inch  long,  with  body  greenish- 
yellow,  with  a double  brownish  stripe  extending  along  the  back. 
On  each  side  of  this  stripe  is  a yellow  stripe  crossed  by  narrow 
brown  ntar kings.  Head  black. 

The  adults  are  robust,  with  transverse  clouded  areas  on  the 
wings.  The  female  has  slender  antennae,  and  thorax  and  abdomen 
are  yellow  with  black  markings;  the  male  has  broad,  pectinate 
antennae  and  is  nearly  all  black. 

Apparently  this  sawfly  is  parthenogenetic,  for  without  the 
intervention  of  males,  eggs  are  laid  which  hatch  and  develop 
normally. 

The  cocoons  are  strongly  parasitized,  nearly  50  per  cent,  being 
killed.  Eight  species  of  hymenopterous  parasites  and  one  dipterous 
parasite  have  been  reared.  Three  of  the  former,  Dibrachys  nigro- 
cyaneus,  Monodontomerus  dentipes  and  Dibrachoides  verditer,  bid 
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fair  to  become  effective  in  checking  the  pest.  Of  these,  the  first 
is  by  far  the  most  abundant.  The  first  and  third  are  native 
American  insects,  and  the  second  is  a European  species  which  has 
previously  been  recorded  from  the  United  States. 

Whether  or  not  this  savdl}^  seriously  injures  the  pine  growing 
industry  in  this  countr}^  probably  depends  on  its  parasites. 

Spraying  the  pines  with  lead  arsenate  early  in  May,  and  again 
in  August,  and  destroying  the  larv^ae  and  cocoons  when  found, 
are  the  control  measures  to  be  practiced. 

This  insect  in  its  various  stages  is  shown  on  plates  VI-IX. 
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OUTBREAK  OF  THE  PINK  AND  GREEN  POTATO  APHID, 
Macrosiphum  solanifolii  Ashmead. 

By  W.  E.  Britton  and  Q.  S.  Lowry. 

On  July  9th,  while  the  entomologist  was  absent  on  a vacation, 
several  inquiries  were  received  at  the  office  about  aphids  on  po- 
tatoes. The  Frank  S.  Platt  Company  of  New  Haven  telephoned 
that  it  had  received  complaints  from  all  over  the  State,  and 
asked  for  a remedy.  Nicotine  solution  was  advised.  For  a period 
of  about  two  weeks  there  were  many  inquiries  by  telephone  and 
by  mail  from  various  parts  of  the  State,  but  chiefly  from  Hartford, 
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Waterbary,  New  Haven  and  the  regions  surrounding  these  cities, 
and  Mr.  Lowry  was  kept  busy  answering  them. 

There  was  such  a demand  for  information,  and  prompt  action 
being  necessary,  that  the  Director,  after  conferring  with  the  as- 
sistant entomologists,  prepared  the  following  press  notice,  which 
appeared  in  the  daily  papers  of  July  i6th: 

“Danger  from  the  Potato  Aphid. 

An  aphid  or  plant  louse  is  very  abundant  on  potato  vines  now  and 
threatens  very  extensive  damage  to  the  crop. 

Control  by  spraying  now  is  very  difficult  because  of  the  heavy  growth 
of  vines  and  the  fact  that  the  lice  are  abundant  on  the  lower  surface  of 
the  leaves. 

Spraying  the  upper  surface  alone  is  not  effective.  The  best  remedy 
that  we  can  recommend  is  a nicotine  spray  with  soap  solution  made  as 
follows: 

One-half  pint  ‘Black  Leaf  40’  and  two  pounds  whale  oil  soap  or  yellow 
soap  dissolved  in  a barrel  of  water.  For  use  on  a small  scale  dissolve  one 
to  one  and  one-half  teaspoonfuls  of  ‘Black  Leaf  40’  in  a gallon  of  water, 
with  a piece  of  soap  about  an  inch  square.  Any  other  tobacco  preparation 
may  be  substituted  which  carries  as  much  nicotine  as  the  one  named 
above.  The  full  amount  given  in  the  manufacturer’s  directions  should  be 
used.  To  be  effective  the  spray  must  cover  not  only  the  upper  surface 
but  the  under  side  of  the  leaves  as  well,  and  also  the  tender  stems,  there- 
fore the  spray  must  be  directed  in  part  from  beneath  upward.  This  spray 
containing  soap  cannot  be  applied  with  Bordeaux  mixture  but  may  follow 
or  precede  it  by  a few  days.’’ 

Infested  potato  fields  were  reported  from  every  county  in  the 
State  and  from  the  following  localities : 

Fairfield  County — South  Norwalk  (turnip),  Redding. 

New  Haven  County — New  Haven,  Westville,  North  Haven, 
Mbntowese,  West  Haven,  Mount  Carmel,  Cheshire,  Branford, 
North  Branford,  Meriden,  Middlebury,  South  Britain,  Nauga- 
tuck, Waterbury. 

Middlesex  County- — Middletown. 

New  London  County — New  London. 

Litchfield  County — Harwinton,  Thomaston: 

Hartford  County — Hartford,  East  Hartford,  Thompsonville, 
Wethersfield,  Farmington,  New  Britain,  Plainville,  Bristol. 

Tolland  County — Bolton. 

Windham  County — Killingly. 

It  was  doubtless  present  in  many  other  localities,  though  not 
reported  to  the  Station. 
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In  1903  this  aphid  was  abundant  on  potatoes  in  Fairfield,  and 
in  1909  it  was  found  on  potatoes  in  the  Station  garden  by  Mr. 
Arthur  I.  Bourne,  then  an  assistant  in  this  department.  On 
July  18,  1912,  it  was  received  on  both  potato  and  com  from  Mr. 
Noyes  Palmer  of  Stonington,  and  on  potato  from  Mr.  Alfred  L. 
Beebe  of  Mystic.  These  last-mentioned  infestations  were  appar- 
ently local,  and  no  great  or  widespread  damage  was  reported. 

Prior  Connecticut  Records  of  this  Species. 

The  aphid  material  in  the  Station  collection  was  determined 
chiefly  by  Dr.  Edith  M.  Patch  of  the  Maine  Agricultural  Experi- 
ment Station,  Orono,  Me.,  and  contains  several  microscope  slides 
of  Macrosiphum  solanifolii  Ashm.  From  these  the  following 
data  are  taken : 


Host 

Locality 

Date 

Collector 

Potato 

Mystic 

18  July, 

1912 

A.  L,  Beebe. 

Tobacco 

So.  Glastonbury 

27  July, 

1904 

W.  E.  Britton. 

New  Haven 

22  July, 

1909 

A.  I.  Bourne. 

Ground  Cherry  (Physalis  pubescens) 

Meriden 

21  Sept.,  1908 

W.  E.  Britton. 

Jerusalem  Cherry  {Solanum  pseudocapsicum) 

New  Haven 

27  July, 

1909 

A.  I.  Bourne. 

vSquash 

New  Haven 

21  July, 

1909 

A.  I.  Bourne. 

8 July, 

1914 

M.  P.  Zappe. 

Beet 

New  Haven 

30  July, 

1909 

A.  I.  Bourne. 

Milford  . 

19  July, 

1915 

W.  E.  Britton. 

Lettuce 

New  Haven 

22  July, 

1909 

A.  I.  Bourne. 

Milkweed  {Asclepias  sp.) 

New  Haven 

29  June, 

1916 

B.  H.  Walcien. 

Clematis  crispa 

New  Haven 

18  June, 

1901 

W.  E.  Britton. 

Bitter  Sweet  {Celastrus  scandens) 

• 

Mrs.  Mary  Allen. 

Windsor 

19  June, 

1912 

Distribution  in  the  United  States. 

This  aphid  was  first  described  from  Florida  by  Ashmead  in  1882, 
on  wild  pepper  vine,  Solanum  jasminoides.  As  it  has  also  been 
recorded  from  Maine,  Canada,  California,  and  a number  of  the 
states  between,  it  is  fair  to  assume  that  it  may  occiu  throughout 
the  United  States. 

Davis,*  writing  in  1904,  states:  “Although  not  commonly  and 
generally  a pest  of  the  potato  in  Illinois,  I have  occasionally 
found  it  exceptionally  and  injuriously  abimdant.” 

* Jour.  Econ.  Ent.  Vol.  4,  page  330,  1904. 
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In  1904,  1905  and  1906,  this  insect  was  prevalent  in  Aroos- 
took County,  Maine,  and  caused  much  damage  to  the  potato 
crop. 

Certain  potato  fields  in  Iowa**  were  infested  in  1912,  but 
natural  enemies  promptly  checked  the  outbreak  before  much 
damage  was  done. 

According  to  available  reports,  aphids  were  prevalent  on 
potatoes  in  1917,  in  Illinois,  Indiana,  Missouri,  Kentucky,  Ohio, 
Pennsylvania,  Maryland,  Virginia,  District  of  Columbia,  New 
Jersey,  New  York  and  Massachusetts,  as  well  as  in  Connecticut. 
Possibly  in  some  cases  the  damage  was  done  by  another  species, 
known  as  the  green  peach  aphid,  or  spinach  aphid,  Myzus  persicae 
Sulz.,  which  is  common  everywhere,  and  which  seemed  to  be  the 
chief  species  on  potatoes  in  some  of  the  southernmost  states 
aamed  above.  This  aphid  may  attack  almost  any  kind  of  vegeta- 
ble crops. 

Injury. 

The  aphids  caused  the  leaves  to  curl  and  the  plant  to  assume 
the  appearance  shown  on  plate  X,  a.  The  leaves  soon  turned 
brown  on  the  edges  and  the  vines  were  soon  killed.  Apparently  this 
infestation  seriously  checked  the  crop;  the  tubers  were  arrested 
in  their  development  and  a very  small  yield  resulted.  In  a field 
at  the  Station  farm  at  Mt.  Carmel,  the  vines  were  large  and 
vigorous  and  promised  a good  crop;  but  this  field  was  heavily 
infested  with  aphids  in  July,  and  though  sprayed  and  most  of 
the  aphids  killed,  the  plants  did  not  recover  and  died  in  a few 
days.  The  yield  was  very  small,  some  portions  of  the  field  being 
hardly  worth  digging.  Plate  XI,b,  shows  a field  where  the  vines 
have  been  killed  by  aphids. 

On  the  other  hand,  Mr.  A.  N.  Famham  of  New  Haven  raised 
one  of  the  best  crops  of  potatoes  in  1917  that  he  has  ever  grown. 
He  planted  early  varieties  as  soon  as  the  ground  could  be  worked . 
and  matured  the  crop  before  the  aphids  came.  One  field  at  the 
Station  farm  gave  a fair  yield,  but  this  was  an  early  variety 
planted  late,  and  was  not  attacked  by  aphids. 

The  aphids  are  usually  on  the  under  side  of  the  leaves  and  on 
the  tender  shoots  of  the  potato.  The  following  account  of  injury 
is  taken  from  Bulletin  317,  Ohio  Agricultural  Experiment  Station, 
page  69 : 


**  BuU.  155,  Iowa  Agr.  Expt.  Sta.,  page  400,  1915. 
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“ The  tender  leaves  on  the  tip  of  the  plant  are  first  to  be  attacked; 
and  as  the  leaf  develops  and  the  lice  continue  their  sap-sucking,  devital- 
izing work,  the  edges  turn  downward  and  after  a short  time  the  whole 
structure  takes  on  the  distorted,  contracted  aspect  so  characteristic 
of  the  work  of  many  aphids. 

“ In  the  later  stages,  the  plant  dies  from  the  top  downward.  It  is 
difficult  to  determine  the  actual  damage  the  insect  inflicts  in  cases  where 
the  plant  is  not  killed  outright.  Unquestionably  the  production  of 
tubers  is  minimized  when  the  leaves  of  the  top  become  badly  curled; 
indeed,  the  curtailment  may  be  considerably  greater  than  is  realized. 
In  addition  to  the  primary  harm  inflicted,  we  must  attribute  a part  of 
the  damage  caused  by  plant  diseases  directly  to  the  aphids,  since  on 
account  of  their  well-known  migrating  habits  they  unquestionably  are 
a factor  in  disease  dissemination.” 

On  tomato  in  Ohio  no  fields  or  plants  were  killed  outright, 
though  the  aphids,  as  on  potato,  attack  the  tender  shoots  and 
leaves  and  cause  the  leaves  to  curl.  A favorite  place  is  on  the 
blossom  clusters,  and  they  cause  the  blossoms  to  fall  without 
the  fruit  setting,  thus  greatly  reducing  the  yield.  On  egg-plant 
and  pepper  the  greatest  injury,  as  on  tomato,  resulted  from  a 
failure  to  set  fruit  on  account  of  the  stems  being  devitalized  by 
the  attacks  of  the  aphids. 

Dr.  Felt  estimates  that  on  Long  Island  and  in  the  southern 
part  of  New  York  state,  where  the  aphid  attacks  were  the  most 
severe,  at  least  one-fourth  of  the  potato  fields  were  very  seriously 
damaged,  and  the  vines  killed. 

Habits  and  Life  History. 

This  aphid  passes  the  winter  in  the  form  of  a shining,  oval, 
black  egg,  which,  according  to  Dr.  Patch,  occurs  more  often 
upon  the  rose  than  any  other  plant.  On  the  approach  of  warm 
weather  in  spring  these  eggs  hatch  into  agamic  viviparous  females, 
which  are  usually  found  on  the  new  rose  shoots  and  especially 
around  the  flower  buds  in  early  summer.  Some  of  these  females 
acquire  wings  and  fly  to  the  potato  fields;  the  wingless  forms 
travel  by  walking  if  a potato  patch  is  sufficiently  near.  Thus 
usually  by  July  ist  the  aphids  have  become  colonized  on  potato 
and  only  a few  stragglers  are  left  upon  rose. 

According  to  Dr.  Patch,  a female  may  produce  50  or  more 
young  in  two  weeks,  and  in  warm  weather  these  may  become 
mature  in  two  weeks  and  in  turn  begin  to  produce  living  young. 
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On  the  potato  the  aphids  seem  to  find  favorable  conditions  for 
growth  and  development  and  increase  at  an  enormous  rate.  In 
Ohio  only  ten  days  are  required  for  the  young  to  reach  maturity ; 
hence  several  generations  are  possible  during  the  summer  breed- 
ing season.  Finally  a true  sexual  generation  is  developed  in  the 
fall,  consisting  of  winged  males  and  wingless  females,  the  latter 
laying  eggs  on  the  rose  or  other  host  to  carry  the  species  through 
the  winter.  In  Ohio,  studies  were  made  on  the  rate  of  repro- 
duction. One  female  was  caged  on  a plant  which  had  been  freed 
from  its  entire  aphid  population,  and  at  the  end  of  two  weeks 
the  colony  consisted  of  76  aphids,  five  of  which  were  producing 
young.  Counts  were  made  of  the  aphids  on  three  tomato  plants: 
No.  I,  a small  one  having  seven  leaves,  had  1237  aphids;  No.  2, 
a large  branching  plant  with  12  stalks,  had  34,688  aphids;  No.  3, 
also  a large  spreading  plant,  had  25,750  aphids.  Plate  X,  a, 
shows  a tomato  shoot  infested  with  aphids. 

■ Both  Dr.  Patch  in  Maine  and  Mr.  Houser  in  Ohio  noticed  the 
strong  tendency  of  the  winged  forms  to  drop  to  the  ground  when 
the  host  plant  is  disturbed. 

Host  Plants. 

Besides  attacking  potato,  this  aphid  injures  tomato  and  egg- 
plant, and  is  found  on  many  other  hosts.  In  Ohio  in  1917*, 
potatoes,  tomatoes,  egg-plants  and  peppers  were  attacked  and 
severely  injured.  In  Connecticut,  we  have  only  one  report  to 
show  that  it  infested  tomato,  one  on  turnip,  and  none  to  show 
that  it  caused  injury  to  plants  other  than  potato  in  1917.  A list 
of  the  known  host  plants  follows:  Potato,  tomato,  egg-plant, 

pepper,  pea,  sunflower,  rag-weed,  jimson  weed,  lambs  quarters, 
sweet  potato,  turnip,  ground  cherry  (Physalis),  shepherd’s  purse, 
canna,  hollyhock,  matrimony  vine,  com,  beans,  plantain,  moth 
mullein,  smartweed,  curly  dock,  catalpa,  pokeberry,  iris,  gladiolus, 
red-root  pigweed,  apple,  pepper-vine,  aster,  cineraria,  buckwheat, 
rose  and  lettuce. 

In  1912,  this  insect  was  received  on  corn  and  potatoes  from 
Stonington,  the  potato  leaves  being  badly  infested. 

Description. 

The  appearance  of  the  winged  viviparous  female  is  shown  in 
fiigure  3. 


*Bull.  317,  Ohio  Agr.  Expt.  Station,  November,  1917. 
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Figure  3.  The  potato  aphid,  winged  female,  summer  form. 
Greatly  enlarged. 


The  following  description  was  published  by  Dr.  Patch  in 
Bulletin  242,  of  the  Maine  Agricultural  Experiment  Station, 
page  208: 

“ In  general  Macrosiphum  solanifolii  is  a large  species  either  green  or 
pink.  The  apterous  forms  are  somewhat  inclined  to  drop  from  the 
plant  when  disturbed.  The  abdomen  is  not  marked  with  dark,  but  is 
ordinarily  clear  in  color  either  pink  or  green,  though  sometimes  late  in 
the  season  individuals  may  be  found  with  a mottling  part  pink  and  part 
green.  The  mature  forms  are  rather  glistening,  but  in  the  stage  previous 
to  the  last  molt  the  insect  usually  has  a mud-dorsal  line  of  dark  green  or 
pink  (according  to  the  color  of  the  individual)  while  the  rest  of  the  dorsum 
is  paler  by  virtue  of  a very  slight  powdery  deposit.  This  appearance 
is  more  noticeable  in  bright  light.  The  beak  is  short,  usually,  not  or 
barely  reaching  the  second  coxa,  though  certain  collections  have  been 
taken  witn  beaks  a little  longer.  The  cornicles  are  characterized  by 
reticulations  at  the  tip.  This  reticulation  holds  true  for  all  the  mature 
individuals — alate  and  apterous  viviparous  females,  oviparous  females, 
and  males — whether  of  the  green  or  pink  variety,  and  regardless  of  the 
food  plant  upon  which  they  have  developed.  The  cornicles  of  the 
immature  individuals  are  not  so  marked.  The  antennae  of  the  apterous 
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females  are  a little  swollen  at  the  proximal  part  of  III.  where  a few 
sensoria  are  placed;  those  of  the  alate  females  have  the  sensoria  in  a 
single  row  not  extending  to  the  distal  tip  of  III.  The  wing  veins  are 
clear  cut  and  well  defined  though  slender. 

“ The  foregoing  are  the  general  recognition  marks.  There  is  no 
structural  difference  between  the  spring  and  the  fall  individuals  great 
enough  to  lead  one  to  think  they  might  be  different  species;  though  there 
is  a range  in  size,  influenced  by  food  plant  or  other  conditions,  great 
enough  to  cause  hesitation  in  determining  certain  collections  unless  the 
progenitors  are  known.  The  measurements,  therefore,  in  the  following 
descriptions  can  only  be  taken  as  approximate. 

“ Winged  viviparous  female,  green  variety.  Head  yellowish  green. 
Beak  typically  barely  reaching  second  coxa,  though  in  some  collections 
a little  longer.  Antennae,  proximal  segments  pale  green,  distal  segments 
dark;  length  of  segments:  III,  .88  to  .96  mm.;  IV,  .76  to  .9  mm.;  V,  .64 
to  .72  mm.;  VI,  base  .16  to  .2  mm.;  VI,  spur  .96  to  1.12  mm.;  total  length 
I to  VI,  3.6  to  4.05  mm.  Ill  with  single  row  of  sensoria  somewhat  ir- 
regular in  size  numbering  18  or  a few  more  or  less,  not  extending  to  distal 
end.  Prothorax  and  thorax  light  yellowish  green,  lobes  brownish. 
Wings  hyaline,  veins  dark  brown,  very  slender  and  clear  cut,  stigma 
pale  brown.  Total  wing  expansion  8.1  mm.  Legs  with  proximal  part 
of  femora  and  tibiae  pale,  tarsi  and  distal  part  of  femora  and  tibiae  dark. 
Tarsi  .16  to  .2  mm.  Abdomen  light  green  unmarked  dorsally  or  vent- 
rally.  Cornicles,  with  proximal  portion  green  and  distal  portion  dark 
brown,  imbricated  for  more  than  three-fourths  its  length  but  strongly 
reticulated  at  tip,  cylindrical,  length  .95  mm.  or  about  five  times  length 
of  tarsus.  Cauda  light  green,  ensiform,  length  .48  mm.  or  about  one-half 
length  of  cornicles.  Total  length  of  body  to  distal  tip  of  cauda  and 
exclusive  of  antennae  2.9  to  3.37  mm. 

“ Winged  viviparous  female,  pink  variety.  Head  light  yellowish.  An- 
tennae with  I and  II  light  yellowish,  rest  dark.  Sensoria  as  with  the 
green  variety.  Prothorax  and  thorax  light  yellowish  pink.  Abdomen 
pale  pink.  Cornicles  light  yellow  with  tips  dusky  and  strongly  retic- 
ulated. Cauda  pink.  Measurements  the  same  as  with  the  green 
variety. 

“ Wingless  viviparous  female.  Color  either  pink  or  green  as  with  the 
winged  viviparous  form.  Antennae,  length  of  segments:  III,  .8  to 
.96  mm.;  IV,  .72  to  .88  mm.;  V,  .56  to  .72  mm.;  VI,  base  .16  to  .2  mm.; 
VI,  spur  .96  to  1.2  mm.;  total  length  of  segments  I to  VI,  average  about 

4.05  mm.  Ill  slightly  swollen  at  basal  third  where  i to  5 sensoria  occur. 
Cornicles  .96  to  1.04  mm.  in  length,  and  strongly  reticulated  at  tip  about 
one-fifth  the  distance.  Cauda  .56  mm.  Total  length  of  body  to  distal 
tip  of  cauda  exclusive  of  antennae,  4.05  mm. 

“ Wingless  oviparous  female.  Head  pale,  nearly  white.  Antennae 
with  proximal  joints  pale,  distal  half  dark.  Length  of  segments:  III, 
.68  to  .88  mm.;  IV,  .56  to  .68  mm.;  V,  .52  to  .64  mm.;  VI,  base  .16  mm.; 
VI,  spur  .96  to  1.04  mm.;  total  antennal  length  I to  VI  average  about 

3.6  mm.  Legs  with  femora  and  tibiae,  proximal  portion  pale,  distal 
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portion  dusky.  Tarsi  dark,  .16  mm.  long.  Hind  tibiae  conspicuously 
darker  and  much  swollen  and  thickly  set  with  sensoria.  Abdomen  light 
salmon  pink.  Cornicles  pale  at  base,  distal  half  dark  and  reticulated  at 
tip;  length  .6  to  .8  mm.  Cauda  salmon  pink,  ensiform,  length  .32  to 
.4  mm.  Total  body  length  to  tip  of  cauda,  antennae  excluded,  2.13  to 
2.15  mm.  The  size  of  the  hind  tibiae  of  this  form  makes  it  readily  dis- 
tinguished from  the  apterous  viviparous  form  and  young,  even  to  the 
unaided  eye. 

“ The  pink  variety  has  been  described  because  these  predominate 
among  the  oviparous  females.  The  color  scheme  of  the  green  and  yellow 
forms  can  be  determined  merely  by  substituting  these  colors  for  the 
salmon  pink  of  the  individual  described,  the  dark  coloration  being  the 
same  for  all  three. 

“ Winged  male..  Head  and  antennae  dark  brown.  Length  of  antennal 
segments;  III,  .72  to  .8  mm.;  IV,  .48  to  .64  mm.;  V,  .48  to  .6  mrh.;  VI, 
base  .16  mm.;  VI,  spur  1.04  to  1.28  mm.;  total  antennal  length  I to  VI, 
2.93  to  3.60  mm.  Sensoria  numerous  on  III,  usually  none  on  IV,  and 
an  irregular  row  of  them  nearly  the  whole  length  of  V.  Prothorax  and 
thorax  dark  brown.  Wings  hyaline,  veins  dark  and  very  slender,  stigma 
pale  brown.  Legs  brown,  darker  at  tips.  Abdomen  greenish  or  brown. 
Cornicles  pale  brown,  dark  distally  and  reticulated,  cylindrical,  .48  to 
.56  mm.  long.  Total  body  length  exclusive  of  antennae  and  cornicles, 

1. 12  to  1.57  mm.  The  thorax  is  large  and  strong,  the  abdomen  much 
shrunken,  making  the  cornicles  seem  conspicuously  long.  The  male  is 
described  from  individuals  taken  in  copulation,  in  order  that  no  mistake 
as  to  the  identity  of  the  species  might  occur.” 

Parasites  and  Natural  Enemies. 

Nearly  all  aphids  are  preyed  upon  by  adults  and  larvae  of  lady 
beetles,  and  by  the  larvae  of  lace-wing  flies  and  syrphid  flies, 
and  these  were  all  observed  in  connection  with  aphids  on  potato 
in  Connecticut,  though  we  did  not  have  time  to  study  them 
and  to  rear  and  identify  the  species.  A lace-wing  larva,  a 
lady-beetle  larva,  and  a syrphid  larva  are  shown  on  plate  XI,  a. 

In  Ohio  the  following  nine  species  of  adult  lady-beetles  were  ’ 
observed  feeding  upon  the  aphids  :*  The  two-spotted  lady-beetle, 
Adalia  bipunctata,  the  nine-spotted  lady-beetle,  Coccinella  novent- 
notata  (m-notata),  the  red  lady-beetle,  Cycloneda  munda  (usually 
listed  as  Coccinella  sanguinea,  a tropical  species) , the  convergent- 
lady-beetle,  Hippodamia  convergens,  the  glacial  lady-beetle, 
H.  glacialis,  the  parenthesis  lady-beetle,  H.  parenthesis,  the 
thirteen-spotted  lady-beetle,  H.  xin-punctata,  the  spotted  lady- 
beetle,  Megilla  fuscilabris  (usually  listed  as  maculata,  a tropical 

* Bull.  317,  Ohio  Agr.  Expt.  Station,  page  78,  November,  1917. 


OUTBREAK  OF  POTATO  APHID. 


299 


species)  and  Brachyacantha  ursina.  The  most  common  species 
were  Hippodamia  convex  gens  and  Coccinella  novemnotata.  An 
adult  of  the  latter  was  observed  to  eat  six  aphids  in  22  minutes, 
and  a larva  ate  three  aphids  in  12  minutes. 

The  larva  of  a species  of  Chrysopa  or  lace-wing  fly,  though 
present  and  feeding  upon  the  aphids,  was  not  sufficiently  abundant 
to  be  an  important  factor  in  checking  the  pest. 

Three  species  of  syrphid  ffies,  Syrphus  americana,  Spkaerophoria 
cylindrica  and  Allograpta  obliqua,  in  the  larval  stage  fed  upon  the 
aphids. 

The  above  mentioned  lady-beetles,  lace-wing  fly  and  syrphid 
fly  larvae  are  predaceous  and  devour  the  aphids  in  large  numbers. 
There  are  also  the  four-winged  or  hymenopterous  parasites,  of 
which  four  species  were  very  abundant  in  Ohio,  namely,  Aphidius 
, polygonaphis,  P achy  neuron  aphidivorum,  and  two  species  of 
Lygocerus,  the  first  being  the  most  abundant.  These  are  internal 
parasites,  and  are  very  effective  in  keeping  aphids  in  check. 
When  parasitized  by  them,  the  aphids  become  swollen,  turn 
brown  and  remain  fastened  to  the  leaves.  Such  parasitized  aphids 
were  noticed  on  some  of  the  potato  leaves  brought  to  the  Station. 
These  or  similar  natural  enemies  have  been  observed  in  Maine 
and  Iowa  attacking  potato  aphids. 

Mr.  Zappe  collected  some  parasitized  aphids  on  potatoes  in 
Stratford,  July  23,  1917.  On  July  26  and  30  some  small  ichneumon 
or  four-winged  flies  emerged  from  them.  These  parasites  were 
sent  to  the  Bureau  of  Entomology,  and  through  the  kindness  of 
Dr.  L.  O.  Howard  were  identified  by  Mr.  A.  B.  Gahan.  All 
proved  to  be  Aphidius  rosae  Halliday,  a species  which  has  several 
times  been  collected  or  reared  within  the  State. 

All  of  the  lady  beetles,  the  syrphid  flies  and  the  lace-wing 
mentioned  above  are  common  species  in  Connecticut.  Though  ' 
the  four-winged  flies  found  in  Ohio  have  not  so  far  been  recorded 
from  Connecticut,  it  is  probable  that  they  occur  here.  At  any 
rate,  these  or  closely  allied  species  are  certain  to  be  present  in 
Connecticut  fields  and  serve  as  important  checks  in  any  aphid 
infestation. 

In  Ohio,  chickens,  the  English  sparrow,  the  chipping  sparrow 
and  the  quail  were  observed  to  feed  on  potato  aphids.  A fungus, 
Empusa  (Entomopthora)  sp.,  killed  many  of  the  aphids,  particu- 
larly during  rainy  periods.  Possibly  this  is  the  same  species  that 
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attacked  the  turnip  aphid  in  Connecticut  in  1916,  and  which 
was  identified  as  Entomopthora  aphidis  Hofi.  by  Dr.  A.  T.  Speare 
of  the  Bureau  of  Entomology. 

Control  Methods. 

Spraying  with  Nicotine  Solution.  The  means  advised  by  the 
Station  and  practiced  by  many  growers  for  immediate  relief  was 
to  spray  the  vines  with  nicotine  solution  to  kill  all  aphids  which 
are  hit  by  the  spray.  There  are  several  nicotine  preparations  on 
the  market,  such  as  “ Black  Leaf  40,”  made  by  the  Kentucky 
Tobacco  Product  Company,  Louisville,  Ky. ; “ Nikoteen,”  made 
by  the  Nikotine  Manufacturing  Company,  St.  Louis,  Ky. ; and 
“ Pratts’  Nicotine,”  made  by  The  B.  G.  Pratt  Company,  50 
Church  St.,  New  York,  N.  Y. 

One  of  the  best-known  of  these  preparations,  and  perhaps  the 
one  most  widely  sold  in  Connecticut,  is  “ Black  Leaf  40.”  This 
is  a heavy  liquid  containing  40  per  cent,  of  nicotine  in  the  form 
of  sulphate.  It  will  kill  most  kinds  of  aphids  if  diluted  at  the  rate 
of  one  teaspoonful  in  a gallon  of  water,  or  one-half  pint  in  a barrel 
of  50  gallons.  If  a little  soap  be  added,  it  will  spread  and  cover 
the  foliage  better.  For  this  purpose  a piece  of  soap  an  inch 
square  to  a gallon,  or  two  pounds  to  a barrel,  will  answer.  For 
field  spraying,  therefore,  to  kill  aphids  on  potatoes,  the  following 


formula  should  be  used : 

“Black  Leaf  40” i pint 

Latmdry  soap 2 pounds 

Water 50  gallons. 


The  nicotine  solution  may  be  added  to  Bordeaux  mixture, 
lime-sulphur  or  lead  arsenate,  but  when  used  in  combination 
with  these  materials  the  soap  should  be  omitted  on  account  of 
possible  chemical  changes,  forming  soluble  salts  of  copper,  lime 
or  arsenic,  liable  to  injure  the  foliage.  There  was  some  mis- 
understanding on  the  part  of  the  growers  regarding  the  directions 
contained  in  the  press  notice  issued  on  July  16  (See  page  291), 
which  reads:  “This  spray  containing  soap  cannot  be  applied 
with  Bordeaux  mixture  but  may  follow  or  precede  it  by  a few 
days.”  The  reason  for  this  statement  has  already  been  explained 
above.  Some  growers  wish  to  eliminate  one  spraying,  and  may 
do  so  by  adding  the  “ Black  Leaf  40  ” to  the  Bordeaux  mixture, 
and  there  is  ro  danger  if  the  soap  is  omitted. 
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To  kill -aphids  very  thorough  work  is  essential.  Most  of  the 
aphids  are  on  the  tender  shoots  and  on  the  under  side  of  the 
leaves,  many  of  which  are  curled.  As  the  spray  will  kill  only 
those  aphids  which  are  hit  by  it,  it  is  imperative  that  a successful 
spray  be  directed  against  the  under  surface  of  the  leaves  and  also 
be  thrown  against  the  plant  from  opposite  sides.  It  is  almost 
impossible  to  hit  all  of  them  by  a single  treatment.  Repeated 
applications  are  therefore  necessary  in  some  cases.  It  is  extremely 
important  to  watch  the  fields  and  to  begin  spraying  before  the 
leaves  curl,  and  before  the  aphids  become  sufficiently  numerous 
to  injure  the  plants.  It  will  often  be  found  practicable  to  spray 
in  spots  or  sections  of  the  field  to  eradicate  or  check  aphid  colonies 
which  later  might  spread  over  the  whole  field,  thus  forestalling 
considerable  expense  and  much  possible  damage. 

Clean  Culture  and  the  Destruction  of  Rubbish.  As  the  aphids 
feed  on  many  weeds,  including  shepherd’s  purse,  lambs  quarters, 
wild  ground  cherry,  red  root  pigweed,  ragweed,  etc.,  all  such 
weeds  should  be  destroyed  both  in  and  around  the  potato  field. 
As  this  aphid  passes  the  winter  in  the  egg  stage,  usually  on  rose, 
but  often  on  the  stems  of  weeds,  potato  vines,  etc.,  all  such  rubbish 
should  be  destroyed,  preferably  by  burning. 

Effect  of  Weather.  The  weather  plays  an  important  part  in 
controlling  aphid  outbreaks.  Heavy  rains  will  doubtless  wash 
many  aphids  from  the  tender  shoots.  Wet  weather  also  favors  the 
growth  of  fungus  diseases,  such  as  Entomopthora  aphidis.  Ap- 
parently aphids  are  apt  to  be  more  troublesome  in  a cold,  wet, 
backward  season,  and  often  disappear  altogether  on  the  approach 
of  hot  weather.  The  latter,  of  course,  is  more  favorable  to  the 
development  of  the  insect  parasites  and  natural  enemies. 
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A COCKROACH  PEST  OF  GREENHOUSES. 
Pycnoscelus  (LeucophtFo)  surinamensis  Linn. 

By  M.  P.  Zappe. 


This  introduced  cockroach  was  first  discovered  in  Connecticut  in 
the  greenhouses  of  A.  N.  Pierson,  Inc.,  at  Cromwell,  on  March  i, 
19 1 1,  by  Mr.  B.  H.  Walden,  assistant  entomologist  of  this  Station. 
At  that  time  the  roaches  were  present  under  boards  and  in  cracks 
but  were  not  very  abundant.  Mr.  Pierson  informed  him  that  the 
insects  had  been  present  for  several  years  but  that  they  had  done 
no  damage.  Little  attention  was  paid  to  them,  therefore,  imtil 
the  spring  of  1917,  when  they  had  become  so  numerous  that 
they  caused  considerable  damage  in  some  of  the  houses  by  gnaw- 
ing the  bark  from  the  stems  of  the  plants  as  shown  on  plate  XII,  b. 
After  trying  to  poison  the  roaches  with  bait  containing  arsenic, 
without  much  success,  Mr.  Pierson  sent  specimens  to  this  Station 
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and  asked  for  advice  in  controlling  the  pest.  The  specimens  ar- 
rived on  April  30,  1917,  and,  though  immature,  they  were  identi- 
fied by  Mr.  Walden  as  P.  surinamensis  Linn.  Mr.  Pierson  wrote 
in  part  as  follows ; 

“They  are  found  chiefly  in  the  rose  benches,  hiding  during  the  day  in 
the  soil.  At  night  they  come  up,  apparently  in  great  numbers,  and  gnaw 
the  bark  of  the  rose  plants  about  two  inches  from  the  surface  of  the  ground, 
making  a clean  job  of  it.” 

A visit  was  made  to  the  greenhouses  on  May  7th,  and  these 
insects  were  found  to  be  very  abundant.  ^ They  fairly  swarmed  in 
the  loose  soil  in  the  corners  of  the  rose  benches,  and  under  loose 
boards,  boxes,  pails,  etc.  They  had  already  done  considerable 
damage  to  newly-set  rose  plants  and  to  Easter  lilies  by  gnawing 
the  stems.  As  still  greater  damage  seemed  imminent,  if  the  pest 
was  not  soon  checked,  we  undertook  to  carry  on  a few  experiments 
with  stomach  and  other  poisons  in  order  to  determine  a satisfactory 
method  of  control. 

As  little  has  been  published  in  this  country  about  this  particular 
species  of  cockroach  and  its  status  as  a possible  pest,  all  available 
information  has  been  incorporated  with  the  notes  of  our  experi- 
ments in  this  bulletin. 

Damage  and  Habits. 

The  damage  done  during  the  spring  of  1917  amounted  to  several 
hundred  dollars  in  this  one  house.  The  owner  had  just  set 
young  rose  plants  on  benches  which  had  been  idle  for  about 
four  weeks.  These  were  immediately  attacked  by  the  yoimg 
roaches  (there  were  very  few  adults  present  at  this  time)  and 
nearly  all  of  them  were  girdled  at  the  base,  as  shown  in  plate 
XII,  b.  When  the  roaches  are  full  grown  they  climb  up  the 
plants  and  eat  the  leaves  rather  than  the  bark  on  the  stems. 
Much  damage  was  also  done  to  Easter  lilies.  Here  the  young 
sprouts  from  the  bulbs,  as  well  as  large  plants,  were  attacked.  On 
the  larger  plants  the  bark  was  chewed  off  the  main  stem,  as  shown 
on  plate  XHI.  In  another  house  they  were  eating  the  bark  of 
the  stems  of  poinsettias. 

These  roaches  spend  the  day  in  the  soil  in  the  benches,  in  cracks 
in  the  boards  on  the  sides  of  benches,  under  boards,  barrels,  in 
cracks  and  holes  in  the  walls  of  the  building,  etc.,  wherever  it  is 
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dark  and  there  is  a chance  to  hide.  A trowelful  of  soil  from  the 
comer  of  a bench  would  sometimes  contain  from  30  to  40  young 
cockroaches.  A small  board  or  shingle  left  on  a bench  undis- 
turbed for  a few  days  would  shelter  large  numbers  of  them. 
During  the  day  the  roaches  are  rarely  seen  and  when  some  are 
uncovered  they  mn  for  the  nearest  shelter,  or.  crawl  down  into 
the  soil  if  possible.  At  night  they  come  out  to  feed  and  the 
walks  and  benches  are  covered  with  them.  When  feeding  they 
do  not  seem  to  mind  the  light  from  a lantern.  In  the  house  where 
the  roaches  were  most  munerous,  the  benches  were  low,  being 
right  on  the  ground  and  known  as  solid  benches;  the  sides  were 
boarded  up,  and  the  boards  were  full  of  knot  holes  and  cracks, 
.making  ideal  places  for  roaches  to  hide.  Most  of  the  roaches 
were  near  the  sides  of  the  benches  where  the  soil  was  not  too  wet, 
and  where  it  was  not  packed  down  as  hard  as  in  the  middle ; they 
were  very  seldom  found  hiding  in  the  center  of  the  benches. 

Distribution. 

The  present  species  is  circtun tropical  in  distribution,  extending 
its  range  frequently  into  subtropical  regions.  It  is  abundant  in 
the  peninsula  of  Florida  and  the  Brownsville  region  of  Texas. 
It  has  been  found  established  as  far  north  as  Jacksonville,  Gaines- 
ville and  Cedar  Keys,  Florida;  New  Orleans,  Louisiana,  and 
San  Antonio,  Texas.  Elsewhere  in  the  United  States  the  species 
has  become  temporarily  established  in  greenhouses  and  places 
similarly  heated  during  cold  weather.  It  has  been  taken  in  the 
reptile  house  of  the  New  York  Zoological  Society  in  New  York 
City;  also  at  Rutherford,  N.  J.,  Washington,  D.  C.,  and  Cromwell, 
Conn.  An  immature  specimen  taken  from  a bunch  of  bananas 
has  been  recorded  from  Toronto,  Ontario. 

Professor  A.  P.  Morse  of  Wellesley  College  reported  it  doing 
damage  in  a conservatory  at  Wellesley,  Mass.,  in  company  with 
the  Australian  cockroach,  Periplaneta  australasiae  Fabr. 

Outside  of  the  United  States  Pycnoscelus  surinamensis  has  been 
taken  in*  Cuba,'^  Bahama,®  Porto  Rico,"^  Dominica,^  Trinidad,^ 
Barbados, Martinique, Grenada, St.  Vincent^^  and  Jamaica^^ 
Islands  of  the  West  Indies,  Bermuda,®  Mexico, Costa  Rica,^^ 
' BraziP^  and  Guiana^^  on  the  American  continent,  Smnatra,®  Lorn- 


Numbers  refer  to  literature  at  end  of  this  paper. 
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bok'*  and  Java^^  of  the  East  Indies,  Philippine  Islands, Lower 
Siam,®  Singapore,  Straits  Settlements,®  Amoy,  Southern  China, “ 
and  Senegal,  northwestern  Africa. 

Probable  Manner  of  Introduction. 

This  cockroach  was  probably  first  brought  into  Connecticut 
with  shipments  of  plants  or  fruit  from  South  or  Central  America, 
Florida  or  Texas.  Florists  have  for  many  years  imported  palms, 
ferns,  orchids,  and  various  other  tropical  plants,  and  thousands  of 
shipments  of  pineapples  and  bananas  come  each  year  into  the 
northern  states. 

No  official  inspection  was  made  of  any  imported  plants  entering 
the  State  until  1909  when  nests  of  the  brown-tail  moth  were  found 
on  fruit  stock  grown  in  France.  For  three  years  the  larger  ship- 
ments of  stock  imported  by  nurserymen  were  inspected,  but 
doubtless  many  small  shipments  were  brought  in  by  private 
owners,  and  extensive  importations  made  by  florists.  These  were 
not  inspected  because  there  was  no  way  to  trace  them.  In  1912 
the  Federal  Horticultural  Board  was  established,  and  its  system 
of  permits  and  notices  has  made  it  possible  to  trace  all  shipments 
entering  the  state  since  that  time.  All  woody,  field-grown  plants 
have  been  inspected  but  it  has  not  seemed  necessary  to  attempt 
the  inspection  of  all  herbaceous  or  tender  greenhouse  plants,  and 
no  inspection  of  fruits  has  been  attempted. 

This  cockroach  must  have  entered  Connecticut  at  least  as  early 
as  1909,  and  perhaps  earlier,  and  the  chances  are  good  that  it 
came  in  with  plants.  Nymphs  of  this  species  were  intercepted  at 
Cromwell,  Conn.,  in  the  spring  of  1915,  on  a shipment  of  Arau- 
carias from  Belgium,  and  it  has  been  found  in* the  District  of 
Columbia  with  plants  imported  from  Straits  Settlements.  This 
and  other  species  of  cockroaches  have  been  found  frequently  by 
horticultural  inspectors  in  the  District  of  Columbia,  New  York, 
New  Jersey  and  Connecticut.  In  many  cases  the  roaches  were 
immature,  and  the  infestation  reported  under  the  name  of  “cock- 
roach,” and  the  species  not  identified.  Most*of  the  roach  infesta- 
tions have  been  in  shipments  of  orchids,  palms,  and  araucarias. 
The  greatest  number  of  intercepted  specimens  have  come  from 
Colombia  29,  Brazil  8,  Venezuela  6,  Belgium  i,  Guatemala  i, 
Straits  Settlements  i,  Azores  i,  Antiqua,  British  West  Indies  i, 
and  Philippine  Islands  i.  ^ 
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Synonymy, 

1758,  Blatta  surinamensis  Linn.  1838,  Panchlora  surinamensis  Guer. 

1862,  Pycnoscelus  ohscurus  Scudd.  1865,  Leucophaea  surinamensis  Brunn. 

Other  established  synonyms  of  the  present  species  are: 

Blatta  indica  Fabr.  Blatta  melanocephala  Stoll.  Blatta  punctata 
Eschscholtz.  Blatta  corticum  Serville.  Panchlora  celebesa  Walker.  Pan- 
chlora submarginata  Walker.  Panchlora  occipitalis  Walker. 

* Description. 

Female* 

Form  robust,  structure  rather  heavy.  Head  flattened,^  eyes 
well  developed.  Maxillary  palpi  short  and  stout.  Pronotum  with 
glabrous  surface  showing  minute,  rather  widely  separated  pits. 
Wings  transparent  except  in  narrow  area  of  the  irregular  costal 
veins  and  distal  portion  of  anterior  field  where  they  are  translucent. 
Styles  very  short,  joints  much  fused,  acuminate  tip  flattened, 
dorsal  surface  weakly  convex,  ventral  surface  more  strongly  con- 
vex proximad.  This  species  is  easily  separated  from  the  other 
common  roaches  of  North  America  by  having  the  ventral  margins 
of  the  femora  unarmed,  or  supplied  with  few  distal  spines.  Head 
shining,  blackish  brown;  legs  brown;  tegmina  translucent,  black- 
ish chestnut  brown.  Abdomen  with  dorsal  surface  dark  brown, 
ventral  surface  polished,  broadly  margined  with  blackish  brown, 
shading  into  brilliant,  suffused  cinnamon  rufous  in  large  mesal 
portion.  Pronotiun  shining,  blackish  brown,  with  marginal  traces 
of  buffy  latero-cephalad.  General  coloration  of  immature  speci- 
mens deep  chestnut  brown  to. blackish  chestnut  brown.  Head, 
pronotum,  mesonotiun,  metanotum,  median  segment,  first  two 
dorsal  abdominal  segments  and  ventral  surface  polished,  with 
very  minute,  scattered  microscopic  punctae  on  head  and  dorsal 
polished  portions.  Remaining  dorsal  portions  of  abdomen  mi- 
croscopically finely  shagreened,  showing  raised  and  polished 
points  on  third  segment  and  fewer  ra’sed  points  on  the  remaining 
segments.  Head  of  general  color  shading  to  slightly  paler  on  the 
occiput.  The  female  is  shown  on  plate  XIV,  a. 

Eggs. 

Eggs  are  often  laid  in  the  soil  by  the  females.  When  first  laid 
they  are  whitish  yellow,  later  becoming  darker.  Egg  masses  are 

* From  Blattidae  of  North  America,  by  Morgan  Hebard. 
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slightly  curved  as  shown  on  plate  XII,  c,  and  vary  in  size,  the 
larger  ones  being  about  lo  mm.  long  and  3 mm.  wide.  The  embryos 
in  the  egg  mass  are  well  developed  before  the  eggs  are  laid  and 
when  an  egg  mass  is  broken  open  the  young  roaches  appear  to  be 
ready  to  hatch.  The  eyes,  mandibles  and  spines  on  the  tibiae  are 
brown  and  the  rest  of  the  body  is  white.  The  eggs  in  each  mass 
vary  from  14  to  42  in  number,  the  average  being  24. 

Egg  Laying  Habits. 

When  roaches  have  been  injured,  or  very  much  expited,  they 
will  often  lay  an  egg  mass  which  as  a rule  is  not  very  well  devel- 
oped and  in  the  laboratory  has  never  produced  young. 

A munber  of  adult  roaches  in  a cage  were  kept  at  a temperature 
of  about  36°  F.  for  a few  days.  After  a short  time  they  were  all 
on  their  backs,  apparently  dead,  but  when  they  were  removed  to 
a warmer  room  many  of  them  came  back  to  life  and  laid  quite  a 
munber  of  egg  masses.  In  our  experience  none  of  these  egg  masses 
or  those  found  in  the  soil  or  in  the  cages  have  ever  hatched. 
Sometimes  a female  will  eat  her  own  e gs. 

Very  little  is  known  of  the  reproduction  of  this  species  but  from 
our  observations  it  would  seem  that  normally  the  young  roaches 
are  either  bom  alive  or  hatch  from  eggs  within  24  hours. 

Is  THE  Species  Parthenogenetic? 

Though  the  male  has  been  described  and  occurs  in  the  East 
Indies,  Mr.  Hebard*  states  that  he  has  examined  several  hundred 
specimens  from  the  United  States,  Mexico  and  the  West  Indies 
without  finding  a single  male,  adult  or  immature,  from  the  Ameri- 
can continent.  Over  1,000  specimens  from  Mr.  Pierson’s  green- 
houses were  examined,  and  all  were  females.  These  facts  point 
toward  parthenogenesis,  but  do  not  prove  it. 

Control  Experiments. 

A number  of  poisons  were  used  in  various  combinations  to 
control  this  cockroach,  but  only  a few  were  found  that  were  of  any 
value  at  all.  Some  of  them  would  kill  the  roaches  but  not  in  large 
enough  munbers  to  pay  for  the  treatment.  The  object  of  these 
experiments  was  to  find  a quick  and  also  a cheap  way  to  get  rid 
of  this  pest.  Following  is  a list  of  those  poisonous  baits  which 


* Ibid,  page  196. 
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under  ordinary  conditions  would  hold  this  insect  in  check  and 
would  be  useful  in  small  infestations  of  this  cockroach. 

Effective  Poison  Baits. 

PHOSPHORUS  PASTE. 

This  paste  is  made  of  flour,  glucose,  honey,  and  from  2%  to  4% 
of  phosphorus.  This  comes  in  two-ounce  tubes  and  may  be  pur- 
chased in  nearly  all  drug  stores.  The  price  is  25  cents  for  a two- 
ounce  tube  and  would  be  a very  expensive  treatment  for  a large 
^eenhousQ.  The  roaches  are  ver^^  fond  of  this  bait  and  are  easily 
killed  by  it.  A home-made  phosphorus  paste  was  made  at  the 
Experiment  Station  chemical  laboratory  which  worked  as  well  as 
the  commercial  paste  but  it  is  not  recommended  for  general  use. 
Yellow  phosphorus,  from  which  this  paste  is  made,  is  highly  in- 
flammable and  must  be  kept  under  water.  It  is,  therefore,  very 
dangerous  for  anyone  not  acquainted  with  its  properties  to  handle 
it.  There  is  also  danger  from  fires  if  too  high  a percentage  of 
phosphorus  is  used  in  the  paste. 

BORAX. 

This  is  the  next  best  remedy  for  this  cockroach  and  has  some 
advantages  over  the  phosphorus  paste.  It  is  cheaper,  non-poison- 
ous  to  man,  easily  handled,  and  can  be  used  in  several  combina- 
tions. It  is  slower  in  its  action  on  the  roaches  than'  phosphorus. 
After  eating  borax  the  roaches  first  lose  the  use  of  their  legs  and 
may  be  seen  slowly  crawling  around  on  top  of  the  soil  in  the 
benches  or  on  the  walks,  and  later  they  die. 

A mixture  of  borax,  powdered  sugar  and  cooking  chocolate, 
equal  parts  of  each,  ground  up  together  in  a mortar  and  made  into 
a paste  with  honey  and  water,  was  tried  and  killed  many  roaches. 
This  was  eaten  slowly  and  was  not  all  cleaned  up  for  a week.  Dead 
roaches  were  foimd  every  day  and  for  a few  days  after  the  bait 
was  all  eaten. 

Another  formula  tried  was : 

Borax 4 oz. 

Flour 4 oz. 

Bananas 3. 

Three  over-ripe  bananas,  flour  and  borax  were  made  into  a 
paste  and  applied  to  several  benches.  This  was  all  eaten  in  a few 
days  and  dead  roaches  found. 
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A bait  made  of  powdered  .sugar  and  borax  in  equal  parts  was 
used  with  good  results.  It  has  the  advantage  of  being  easier  to 
mix  and  apply  and  is  also  cheaper  than  any  of  the  other  borax 
combinations  tried.  The  results  were  about  the  same.  To  a part 
of  this  mixture  a few  drops  of  anise  oil  were  added  to  make  it 
more  attractive.  This  was  eaten  a little  sooner  than  the  portion 
without  anise  oil.  Such  was  the  case  whenever  anise  oil  was 
added  to  any  bait  that  roaches  would  eat. 

Some  of  the  following  poisons  were  eaten  by  roaches,  and  others 
were  not.  Those  that  were  eaten  were  of  very  little  value  in 
holding  the  insect  in  check. 

STRYCHNINE. 

Strychnine 2 grams. 

Wheat  bran i pint. 

Glucose  and  water  enough  to  moisten. 

The  strychnine  was  dissolved  in  a little  water,  the  glucose 
added,  and  the  mixture  then  used  to  moisten  a pint  of  bran. 
Roaches  ate  this  fairly  well  but  very  few  dead  ones  were  found. 
This  formula  was  also  tried  with  the  addition  of  a few  drops  of 
anise  oil  with  no  better  resjnlts. 

Strychnine 2 grams. 

Flour 1-2  lb. 

Sugar  enough  to  sweeten. 

This  was  all  eaten  and  a few  dead  roaches  found. 

ARSENICAL  POISONS 

This  species  of  cockroach  seems  to  be  very  resistant  to  the 
effect  of  arsenicals.  Only  a few  of  the  following  were  eaten  at  all, 
and  where  they  were,  no  dead  roaches  were  found. 

Arsenate  of  lime 10  grams 

Flour 1-2  lb. 

Sugar  to  sweeten. 

All  of  this  was  eaten  but  no  dead  roaches  were  found. 

Arsenate  of  lead 5 grams  (dry  powdered) . 

I over-ripe  banana. 

This  mixture  was  eaten  but  no  dead  roaches  were  found. 

Arsenate  of  lead,  5 grams,  was  worked  into  one-fourth  pound  of 
lard.  Little  red  ants  began  to  eat  this  as  soon  as  it  was  put  down. 
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The  heat  in  the  greenhouse  was  enough  to  soften  the  lard  so  that 
it  ran  all  over  the  paper  upon  which  it  was  placed.  I do  not  know 
whether  the  roaches  ate  any  of  this  or  not,  but  no  dead  roaches 
were  seen. 


Paris  green 4 oz. 

I Orange 
I Lemon 

Molasses i pint. 

Middlings 5 lbs. 

Water 3 qts. 


This  formula  is  recommended  for  cutworms,  but  proved  to  be 
of  no  value  against  this  cockroach,  as  none  of  the  mixture  vras 
eaten. 


White  arsenic 2 oz. 

Flour I lb. 

Sugar 2 oz. 


These  ingredients  made  into  a thin  paste  with  water  were  left 
untouched. 

On  two  benches  the  stems  of  the  rose  plants  were  painted  with 
a thick  solution  of  lead  arsenate.  These  plants  were  not  injured. 

Rose  branches^ — parts  of  plant  cut  off  when  pruning' — were 
dipped  in  a solution  of  lead  arsenate.  Leaves  and  all  were  partly 
eaten  every  night.  After  the  first  night  the  leaves  would  be  wilted 
and  the  roaches  would  not  eat  any  more  of  this  material. 

Arsenate  of  soda 150  grains 

Sugar 2 oz. 

Beer 6 fluid  oz. 

Water  enough  to  make  a pint. 

This  was  used  to  moisten  bran  and  was  placed  on  benches. 
I could  not  tell  if  this  was  eaten  very  much  as  men  watering  the 
plants  may  have  washed  most  of  it  into  the  soil.  At  this  time  the 
men  working  in  this  greenhouse  used  some  commercial  phosphorus 
paste  at  night  and  many  dead  roaches  were  found.  Some  of  these 
were  collected  and  their  stomach  contents  analyzed  by  Mr.  C.  B. 
Morison  of  the  Chemical  Department.  He  found  no  trace  of 
arsenic  but  large  quantities  of  phosphorus.  This  shows  that  the 
arsenic  was  not  responsible  for  their  deaths. 
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CYANIDE  OF  POTASSIUM. 


Cyanide  of  Potassium 1-4  oz. 

Flour I lb. 

Sugar  to  sweeten. 


Cyanide  was  dissolved  in  a little  water  and  mixed  with  the 
flour  and  sugar  to  make  a thin  paste.  When  this  was  mixed  it 
smelled  very  strong  of  cyanide  but  the  next  morning  it  was  all 
eaten.  Even  the  paper  upon  which  it  was  placed  was  devoured, 
big  holes  being  eaten  out  where  the  poison  touched  it,  as  shown 
on  plate  XIV,  b.  Cyanide,  although  a very  deadly  poison,  had 
no  apparent  effect  on  these  cockroaches  and  no  dead  ones  were 
foimd. 


Flour I lb. 

Cyanide  of  Potassimn. ; 10  grams. 

Arsenate  of  lead : . . 10  grams. 

Sugar 2 oz. 


Water  to  make  a thin  paste. 

In  this  case  cyanide  and  arsenate  of  lead  were  used  together  and 
the  mixture  was  all  eaten  by  the  roaches,  but  no  dead  ones  were 


found. 

• Flour 

. . 1-2  lb. 

Cyanide 

. . 1-4  oz. 

Phosphorus  (Red) 

. . 1—2  oz. 

Glucose 

. . 2 tablespoonfuls 

Water  to  make  a thin  paste. 

• This,  like  the  preceding,  was  all  eaten,  but  did  not  kill  the 
roaches. 

RED  AMORPHOUS  PHOSPHORUS. 

Flour. , 1-2  lb. 

Red  Phosphorus 1-2  oz. 

Glucose 2 tablespoonfuls 

Water  to  make  a thin  paste. 

The  phosphorus  used  in  this  formula  is  poisonous  but  is  not 
dangerous  to  handle  like  the  yellow  phosphorus.  It  has  the  char- 
acteristic phosphorus  smell  and  was  thought  to  be  a good  substitute 
for  the  phosphorus  paste.  The  cockroaches  ate  this  bait  but  it 
did  not  kill  them. 
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Lard 1-4  lb. 

Phosphorus  (Red) 5 grams. 


This  was  mixed  and  spread  on  pieces  of  paper  but  the  heat  in 
the  greenhouse  made  the  lard  soft  and  it  began  to  run.  Ants 
immediately  began  to  feed  on  this  mixture.  I do  not  know 
whether  roaches  ate  any  of  this  or  not  but  no  dead  ones  were 
found. 

• MERCURIC  CHLORIDE. 

Mercuric  Chloride 10  grams 

Flour 1-2  lb. 

Glucose I tablespoonful. 

Water  to  make  a soft  paste. 

This  formula  was  tried,  one-half  with  a few  drops  of  anise  oil, 
and  the  other  without,  but  the  roaches  would  not  eat  it. 

PLASTER  OF  PARIS. 


Plaster  of  Paris 1-2  lb. 

Flour I 1-2  lb. 

Powdered  sugar 1-4  lb. 


These  ingredients  were  mixed  dry  and  were  placed  in  shallow 
flower  pots  where  the  roaches  could  get  at  it.  Dishes  of  water 
were  placed  near  the  bait,  the  idea  being  that  the  roaches  would 
eat  the  bait  and  drink  the  water,  and  the  plaster  of  Paris  would 
set  in  their  stomachs,  thus  killing  them.  The  roaches  did  not  eat 
any  of  this  mixture  but  sowbugs  did,  although  no  dead  ones  were 
found. 

REPELLENTS. 

Sawdust  was  moistened  with  fish  oil  and  sprinkled  around  the 
plants  where  the  roaches  had  been  doing  the  most  damage.  This 
kept  them  away  from  these  plants  for  a few  nights,  but  when  the 
plants  were  watered  the  sawdust  was  washed  away  and  the  mixture 
lost  its  usefulness.  Sawdust  and  kerosene  was  also  tried  with 
about  the  same  results  as  the  above  except  that  any  roaches  that 
came  in  contact  with  the  kerosene  were  killed. 

TRAPS. 

Large  glass  jars  baited  with  stale  beer  were  stmk  into  the 
benches  almost  to  the  level' of  the  soil.  These  worked  fairly  well 
but  cannot  be  considered  as  effective  traps,  as  the  roaches  were 
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not  caught  in  large  enough  numbers.  For  small  infestations  they 
would  perhaps  be  satisfactory  but  in  this  case  it  was  too  slow  a 
method  of  control. 

KEROSENE  SPRAY. 

Our.  experience  with  kerosene  as  a repellent  led  us  to  try  it  as 
a contact  spra}^  Pure  kerosene  sprayed  along  the  top  and  sides 
of  the  benches  brought  out  all  the  cockroaches  which  were  near 
the  sides  and  surface  of  the  benches.  As  this  is  the  place  where 
most  of  the  roaches  stay  during  the  day,  great  numbers  of  them 
were  killed  in  this  way.  On  one  side  of  one  bench,  in  spraying 
only  four  feet  in  length  of  the  bench,  184  roaches  were  killed.  In 
one  comer  of  the  house  where  the  masonry  was  broken  there 
were  many  holes  in  which  the  roaches  hid  during  the  day.  Kero- 
sene  was  sprayed  into  these  holes  and  the  roaches  came  tumbling 
out.  When  they  came  in  contact  with  the  oil  they  were  all  killed 
and  the  ground  was  literally  covered  with  dead  roaches. 

Kerosene  will  bum  the  foliage,  so  great  care  must  be  taken  not 
to  get  any  spray  on  the  leaves  of  the  plants.  The  owner  of  the 
greenhouse  used  the  treatment  and  so  reduced  the  numbers  of 
the  roaches  that  there  was  no  longer  any  danger  of  their  doing 
serious  damage  to  his  plants. 
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ERADICATING  THE  LITTLE  HOUSE  ANT  OR 
PHARAOH’S  ANT  FROM  A DWELLING  HOUSE. 

By  M.  P.  Zappe. 

A serious  outbreak  of  the  little  house  ant  or  “ Pharaoh’s  ant  ” 
was  reported  by  a family  in  Hartford  late  in  November  1916. 
This  ant  had  been  present  in  this  house  for  several  years  but  had 
not  caused  much  annoyance  until  the  smnmer  of  1916.  In  other 
years  it  had  confined  its  activities  to  the  pantry  and  kitchen, 
and  at  the  beginning  of  cold  weather  would  disappear  imtil  the 
following  summer.  But  this  year  the  ants  were  running  all  over 
the  house,  no  part  of  it  being  free  from  them.  At  this  time  there 
were  many  queens  around  the  house,  as  well  as  worker  ants. 
A favorite  place  was  the  bathrooms,  where  they  could  be  seen 
drinking  water  and  running  along  the  tile  floor.  There  were 
ants  in  every  room  in  the  house;  a few  could  be  found  on  tables, 
writing  desks,  among  clean  clothing  in  bureaus,  on  the  floors, 
walls,  etc.  The  lady  of  the  house  had  been  fighting  them  all 
summer  and  was  on  the  verge  of  a nervous  breakdown.  She 
was  willing  to  do  almost  anything  to  get  rid  of  this  pest,  even 
threatening  to  tear  the  house  down. 

Naphthalene  flakes  had  been  used  but  its  effect  was  only  local, 
merely  driving  them  out  of  the  room  where  it  was  used.  The 
family  objected  to  the  smell  of  naphthalene  so  it  could  not  be 
used  all  over  the  house.  Trapping  with  a sponge  dipped  in  a 
sweetened  solution,  and  when  full  of  ants^  dropping  it  into  hot 
water,  killed  many  ants  but  they  soon  became  suspicious  of  the 
sponges,  after  which  very  few  would  venture  to  go  into  them. 

On  December  i,  1916,  a poisoned  bait  recommended  by  the 
Bureau  of  Entomiology,  Washington,  D.  C.  (Farmers’  Bulletin 
740)  was  tried.  The  formula  for  its  preparation  is  as  follows: 

I lb sugar 

125  grains ' arsenate  of  soda 

I qt water 

I tablespoonful honey. 

Dissolve  sugar  in  the  water  and  add  the  arsenate  of  soda.  Boil 
until  sugar  and  poison  are  all  dissolved,  then  add  the  honey. 
The  addition  of  the  honey  is  said  to  make  the  bait  more  attractive 
to  the  ants.  When  cool  this  mixture  was  used  with  bits  of  sponge 
on  small,  shallow  dishes  and  two  or  three  dishes  placed  in  each 
room.  The  object  of  this  poisoned  bait  is  not  only  to  kill  the  ants 
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which  collect  and  carry  the  sirup  back  to  the  nests,  but  also  the 
young  and  the  queens  in  the  nest  which  feed  on  it.  In  less  than 
two  hours  after  distributing  the  poison  around  the  house,  the 
ants  began  to  find  the  bait  and  large  numbers  were  feeding  on  it 
and  carrying  it  back  to  the  nest.  Even  the  queens  were  seen  at 
this  bait.  A few  days  later  another  batch  of  bait  was  made  up, 
but  this  time  either  it  was  boiled  too  long  or  too  much  honey  was 
added.  When  it  cooled  it  was  too  thick  for  the  ants  to  eat  readily. 
On  December  6 the  same  formula  was  tried  again  except  that 
only  one-half  pound  of  sugar  was  used.  This  made  a thinner 
sirup  which  did  not  dry  and  harden  as  quickly  as  the  sirup  made 
from  one  pound  of  sugar.  The  ants  seemed  to  eat  this  better 
than  the  thicker  sirup.  At  this  time  there  seemed  to  be  fewer 
ants  in  the  front  of  the  house  but  just  as  many  in  the  kitchen, 
where  no  poisoned  bait  was  used. 

The  house  was  visited  again  on  December  15  and  very  few 
ants  were  found  on  the  first  floor.  A few  were  found  in  the  bath- 
rooms of  the  second  floor  where  they  were  drinking  water  from 
the  toilets  and  washbowls.  Oxalic  acid  has  been  recommended 
as  a remedy  for  ants  by  some  writers.  This  was  tried  in  combina- 
tion with  lard  but  the  lard  and  acid  did  not  mix,  so  lard  was 
melted  and  the  acid  added.  This  stayed  mixed  until  cool;  then  it 
separated.  Ants  did  not  eat  any  of  the  mixture. 

On  December  18  no  ants  could  be  found  on  the  first  and  second 
floors.  Two  bathrooms  on  the  third  floor  had  a few  living  ants 
and  many  dead  and  dying  ones  were  curled  up  on  the  floor.  A 
poisoned  bait  of  beef  liver  (2  oz.)  and  potassium  cyanide  (150 
grains)  was  made  up  by  chopping  the  liver  fine  and  adding  the 
cyanide  in  a water  solution.  There  were  so  few  ants  left  that  we 
could  not  tell  whether  they  ate  any  of  this  or  not.  Early  the 
following  spring  (March  23)  the  house  was  visited  again  but  no 
ants  had  been  seen  in  the  house  since  December  18,  when  the 
last  poisoned  bait  was  used.  A recent  letter  states  that  the  ants 
have  never  returned,  much  to  the  joy  of  the  family. 

A NEW  FRUIT  PEST  IN  CONNECTICUT. 

Laspeyresia  molesta  Busck. 

On  July  II  specimens  of  peach  shoots  were  received  from  Mr. 
C.  C.  Lawrence  of  the  F.  A.  Bartlett  Company,  Stamford,  who 
wrote  as  follows : 
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“ Am  sending  you  under  separate  cover  some  specimens  of 
peach  tvdgs,  the  terminal  shoots  of  which  have  been  attacked  by  a 
small  insect.  Very  possibly  this  may  be  due  to  the  peach  twig 
borer  but  the  color  of  the  larv^a  is  such  as  to  suggest  that  it  might 
be  Laspeyresta  molesta,  brought  over  from  Japan  and  reported 
by  Dr.  Quaintance.  In  talking  with  Dr.  Quaintance  this  spring, 
he  mentioned  the  fact  that  it  had  not  been  found  outside  the 
District  of  Columbia,  Mar^dand  and  Virginia.  Do  you  suppose 
it  is  this  insect?” 

The  specimens  were  examined  and  the  letter  answered  by  Mr. 
Lowry  as  follows: 

“Your  letter  of  July  loth,  also  the  package  containing  the 
peach  twigs,  have  been  received  in  the  absence  of  Dr.  Britton. 
The  twigs  were  quite  badly  crushed  and  it  was  possible  to  obtain 
only  one  lar\-a.  If  you  would  be  so  kind  as  to  send  us  more 
material  in  a box,  it  would  be  greatly  appreciated.  As  you 
suggest,  the  damage  is  probably  caused  by  the  lar\^a  of  Laspeyresta 
molestaL 

Specimens  were  sent  to  the  Bureau  of  Entomology  by  Mr. 
Lawrence  or  his  firm  and  the  insect  was  identified  positively  as 
Laspeyresta  molesta.  Mr.  E.  H.  Siegler  of  the  Bureau,  in  company 
with  Mr.  F.  A.  Bartlett,  visited  several  orchards  in  the  vicinit}^ 
They  found  the  insect  not  only  in  Stamford  but  also  in  Nor^^alk 
near  the  border  of  New  Canaan,  in  the  twigs  of  a bearing  peach 
orchard.  Though  a nearby  nursery  was  examined,  no  trace  of 
the  insect  could  be  foimd  on  nurser^^  stock.  The  assistants  en- 
gaged in  inspecting  nurseries  were  instructed  to  be  on  the  watch 
for  this  pest,  but  they  did  not  find  it  anywhere  during  the  progress 
of  their  work. 

As  this  insect  is  new  to  Connecticut,  and  was  described  in 
1916  as  being  new  to  science,  a brief  accoimt  of  it  is  given  here, 
taken  chiefiy  from  Quaintance  and  Wood.*  The  following 
description  from  their  paper  is  reproduced  here: 

Full  Grown  Larva.  "'Thirteen  to  fifteen  mm.  long;  whitish  suffused 
with  pink;  tubercles  minute,  black.  Head  light  brown  with  darker 
brown  markings;  hind  margin,  ocellar  area,  and  the  tips  of  the  trophi 
black.  Thoracic  shield  light  yellow,  edged  with  brown.  Spiracles  small, 
circular,  dark  brown.  Anal  plate  blackish  fuscous.  Legs  and  prolegs 
normal.” 

* Journal  of  Agricultural  Research,  Vol.  VII,  page  373,  November  1916. 
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The  adult  has  a wing-spread  of  about  half  an  inch,  and  belongs 
to  the  family  Tortricidae.  The  following  is  the  original  description 
by  Mr.  Busck: 

AduU.  “ Head  dark,  smoky  fuscous;  face  a shade  darker,  nearly 
black;  labial  palpi  a shade  lighter  fuscous;  antennae  simple,  rather  st6ut, 
half  as  long  as  the  forewings,  dark  fuscous  with  thin,  indistinct,  whitish 
annulations.  Thorax  blackish  fuscous;  patagia  faintly  irrorated  with 
white,  each  scale  being  slightly  white-tipped.  Fore  wings  normal  in 
form;  termen  with  slight  sinuation  below  apex;  dark  fuscous,  obscurely 
irrorated  by  white-tipped  scales;  costal  edge  blackish,  strigulated  with 
obscure,  geminate,  white  dashes,  four  very  faint  pairs  on  basal  half  and 
three  more  distinct  on  outer  half  besides  two  single  white  dashes  before 
apex;  from  the  black  costal  intervals  run  very  obscure,  wavy,  dark  lines 
across  the  wing,  all  with  a strong  outwardly  directed  wave  on  the  middle 
of  the  wing;  on  the  middle  of  the  dorsal  edge  the  spaces  between  three 
of  these  lines  are  more  strongly  irrorated  with  white  than  is  the  rest  of 
the  wing,  so  as  to  constitute  two  faint  and  poorly  defined,  white  dorsal 
streaks.  . All  these  markings  are  only  discernible  in  perfect  specimens 
and  under  a lens;  ocellus  strongly  irrorated  with  white,  edged  by  two 
broad,  perpendicular,  faint  bluish  metallic  lines  and  containing  several 
small,  deep  black,  irregular  dashes,  of  which  the  fourth  from  tornus  is 
the  longest  and  placed  farther  outward,  so  as  to  break  the  outer  metallic 
edge  of  ocellus;  the  line  of  black  dashes  as  well  as  the  adjoining  bluish 
metallic  lines  are  continued  faintly  above  the  ocellus  in  a curve  to  the 
last  geminate  costal  spots;  there  is  an  indistinct,  black  apical  spot  and 
two  or  three  small  black  dots  below  it;  a thin  but  distinct,  deep  black, 
terminal  line  before  the  cilia;  cilia  dark  bronzy  fuscous.  Hind  wings 
dark  brown  with  costal  edge  broadly  white;  cilia  whitish;  underside 
of  wings  lighter  fuscous  with  strong  iridescent  sheen;  abdomen  dark 
fuscous  with  silvery  white  underside;  legs  dark  fuscous  with  inner  sides 
silvery;  tarsi  blackish  with  narrow,  yellowish  white  annulations.” 

Injury. 

The  larvae  have  been  found  injuring  the  twigs  not  only  of  the 
peach,  but  of  the  plum  and  cherry,  and  also  the  fruit  of  the  peach. 
In  one  orchard  between  80  and  90  per  cent,  of  the  twigs  had  been 
injured,  and  adjacent  nursery  stock  showed  even  a higher  per- 
centage of  injury.  This  injury  begins  soon  after  new  growth 
starts  in  spring  and  continues  until  growth  ceases  in  the  fall. 
The  larvae  seem  to  prefer  the  tender  growing  shoots,  and  may 
pass  from  one  into  another.  Thus  one  larva  may  tunnel  and 
injure  several  shoots.  The  injury  to  twigs  closely  resembles  and 
is  scarcely  distinguishable  from  that  caused  by  the  common 
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peach-twig  borer  or  peach  moth,  Anarsia  lineatella  Zell.  Appar- 
ently the  peach  is  preferred  to  the  pltrm  and  cherry.  This  twig 
injury  checks  growth  and  on  the  peach  is  followed  by  an  exudation 
of  gum;  it  is  more  serious  in  a nursery  than  on  bearing  trees. 

Though  considerable  injury  results  from  the  attack  to  the 
twigs,  it  is  the  attack  on  the  fruit  of  the  peach  which  causes  the 
greatest  damage.  The  larvae  eat  through  the  skin  near  the  stem, 
beginning  their  attack  on  the  green  fruit,  but  as  the  fruit  approaches 
maturity  it  becomes  more  seriously  infested.  Ripening  peaches 
often  have  several  larvae  in  a single  fruit,  and  following  the 
mutilation,  brown  rot  finishes  the  destruction.  The  larvae  will 
also  enter  the  fruit  at  other  places,  especially  if  damaged  by 
hail  or  punctured  by  curculio.  Many  of  the  infested  peaches  fall 
to  the  ground,  but  some  w^ill  hang  upon  the  tree.  Since  this 
article  was  written  it  has  been  discovered  that  the  larvae  infest 
not  only  peach  but  also  the  fruit  of  apple,  pear  and  quince. 

Life  History. 

The  winter  is  passed  by  the  full-grown  larva  on  the  tree,  prob- 
ably making  winter  cocoons  in  the  cracks  of  the  bark  or  in  cavities 
eaten  into  the  bark  on  the  twigs.  Early  in  the  spring  the  larva 
enters  the  pupa  stage.  In  summer,  cocoons  are  sometimes  made 
in  the  cavity  at  the  stem  end  of  the  fruit.  The  cocoon  is  made  of 
whitish  silk.  There  are  probably  two  or  three  broods  of  larvae 
each  year.  The  adults  emerge  and  begin  to  lay  eggs  soon  after 
growth  starts  on  the  tree,  as  larvae  have  been  observed  at  work 
on  the  twigs  when  the  new  shoots  were  from  six  to  eight  inches 
long.  Thus  the  larvae  begin  early  in  the  season  and  they  are 
found  in  different  stages  at  work  on  the  twigs  until  late  in  the 
fall. 

Possible  Control  Measures. 

It  is  too  early  to  recommend  control  measures,  as  experiments 
have  not  yet  been  conducted  to  determine  the  best  methods  of 
treatment.  Only  a few  possible  measures  can  be  pointed  out  here. 
The  cocoons  and  larval  cases  are  so  close  and  impervious  that 
fumigation  with  hydrocyanic  acid  gas  does  not  seem  to  be  a 
satisfactory  remedy.  Possibly  dipping  the  trees  in  a miscible  oil 
may  prove  more  effective.  This  can  easily  be  carried  out  when 
the  trees  are  dug  for  shipment. 
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In  the  bearing  orchard  early  spraying  with  lead  arsenate  soon 
after  the  fruit  sets  will  probably  reduce  the  injury  to  the  fruit, 
as  in  the  case  of  the  codling  moth  which  attacks  the  apple. 

The  larvae  tunnelling  in  the  twigs  are  mostly  out  of  the  reach 
of  arsenical  poisons.  Clipping  off  the  twigs  in  winter — a cus- 
tomary practice  in  heading  back  orchard  trees — will  undoubtedly 
remove  a small  percentage  of  the  larvae.  These  twigs  should  be 
gathered  and  burned  before  the  trees  start  into  growth. 

THE  FALL  WEB-WORM. 

Hyphantria  cunea  Drury. 

Nearly  every  year  in  the  latter  part  of  the  summer  nests  of  the 
fall  web- worm  are  present  on  orchard,  shade  and  woodland  trees 
throughout  the  State.  These  are  more  prevalent  in  some  seasons 
than  others,  and  it  is,  of  course,  when  most  abundant  that  the 
insect  is  the  most  destructive.  In  1901,  the  fall  web-worm  was 
exceedingly  prevalent.  It  continued  to  be  abundant  through 
1902  and  1903,  though  diminishing  somewhat.  From  then  until 
the  present,  the  nests  have  not  been  rare,  though  not  sufficiently 
common  to  receive  particular  mention  in  the  annual  report  of 
this  Station.  In  1916  this  insect  was  noticeably  more  common 
than  for  several  years  preceding,  and  in  1917  it  was  probably 
more  prevalent  than  since  1902.  As  no  adequate  account  of 
this  insect  has  ever  been  published  in  this  series  of  reports 
the  present  paper  was  prepared  to  supply  the  want. 

Relationship  to  Other  Insects. 

The  fall  web-worm  is  the  larva  of  a moth  belonging  to  the  family 
Arctiidae  or  tiger  moths.  Most  writers  consider  it  to  be  Hyphan- 
tria cunea  Drury,  but  some  recognize  it  as  H.  textor  Harr.,  while 
others  consider  the  two  species  as  identical,  textor  being  a synonym, 
or  possibly  a variety  of  cunea.  The  Station  collection  contains 
one  adult  specimen  labeled  textor,  and  all  others  are  labeled 
cunea.  The  writer  has  made  no  attempt  to  separate  the  two 
species.  For  the  purposes  of  this  article  it  really  makes  no  differ- 
ence. In  Smith’s  List  of  Lepidoptera,  ist  edition,  published  in 
1891,  textor,  punctatissima  and  several  other  names  are  given 
as  synonyms  of  cunea.  In  the  2nd  edition,  published  in  1903, 
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and  also  in  Dyar’s  List  of  Lepidoptera,  published  in  1902,  cunea 
and  textor  are  given  as  separate  species.  In  the  recent  Check 
List  of  Lepidoptera  by  Barnes  & McDunnough,  they  are  also 
given  as  distinct  species. 

Dr.  E.  P.  Felt*  states  that  “ the  web  made  by  the  larva  of  the 
more  common  species  in  this  state  (New  York)  belongs  to  Hypan- 
tria  textor  Harris  ” and  that  cunea  may  also  occur  “ but  appears 
to  be  rarer  than  the  other  species.”  In  Banks’  Index  of  American 
Economic  Entomology,  the  references  are  given  under  cunea. 
As  most  of  the  references  in  literature  have  been  given  under  the 
name  of  cunea,  this  name  is  used  in  the  present  paper. 

Injury  and  Habits. 

The  caterpillars  injure  trees  of  nearly  all  kinds  by  feeding 
upon  the  leaves,  often  defoliating  them.  The  nests  or  webs 
usually  occur  on  the  ends  of  the  branches.  In  this  respect  the 
fall  web-worm  differs  from  the  tent-caterpillar  (with  which  it  is 
sometimes  confused),  which  makes  its  nests  in  the  forks  of  the 
main  trunk  or  branches.  The  latter  insect  makes  its  nests  in 
May  and  those  of  the  fall  web -worm  appear  in  July,  August  and 
September.  Moreover  the  tent-caterpillars  go  out  of  their  nests 
to  feed,  and  the  fall  web-worms  always  feed  inside  their  nests, 
as  shown  on  plate  XVII,  b.  When  the  leaves  have  been  eaten, 
they  extend  their  nests  to  include  fresh  leaves  and  proceed  to 
devour  them.  In  this  way  the  nest  may  become  so  large  as  to 
involve  the  whole  branch.  All  caterpillars  hatching  from  a single 
egg-cluster  probably  live  and  feed  together  in  one  nest. 

When  fully  grown  the  caterpillars  leave  their  nest  and  crawl 
about  seeking  a place  to  transform.  They  are  then  from  one  to 
one  and  one-half  inches  in  length  and  are  covered  with  brownish 
hairs.  The  hickory  tree  shown  on  plate  XVIII  was  entirely 
defoliated  by  fall  web-worms  in  New  Canaan  in  1901. 

Food  Plants.  ' 

Some  years  ago  the  Bureau  of  Entomolog}^  of  the  U.  S.  De- 
partment of  Agriculture  at  Washington,  D.  C.,  compiled  a list 
of  food  plants  containing  120  different  kinds  of  trees,  shrubs  and 
plants,  upon  which  the  caterpillars  feed.  This  includes  nearly 

* Insects  Affecting  Park  and  Woodland  Trees,  i.  page  143,  1905. 
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all  the  fruit,  shade,  ornamental,  and  native  woodland  trees. 
Pear,  apple  and  cherry  are  commonly  attacked.  Elm,  willow, 
poplar,  hickory,  black  walnut,  black  cherry,  choke  cherry,  ash, 
box  elder  and  hackberry  are  common  food  plants,  often  being 
wholly  or  partially  defoliated.  We  may  therefore  expect  to  see 
this  insect  on  almost  any  kind  of  tree  or  shrub  grown  in  the  State. 

Number  of  Broods. 

There  is  usually  but  one  brood  each  season  in  Connecticut,  the 
caterpillars  appearing  in  late  summer.  In  1904,  the  writer 
observed  one  of  the  nests  in  New  Haven,  June  23,  and  rearing 
adults,  found  that  they  laid  eggs  and  that  a second  brood  of 
caterpillars  had  hatched  by  August  15.  These  caterpillars  were 
fed  until  nearly  full  grown,  but  as  all  members  of  the  staff  were 
obliged  to  be  away  inspecting  nurseries,  they  were  not  fed  and  all 
died  from  starvation  before  transforming.  This  indicates  that 
the  fall  web-worm  is  partially  double-brooded  in  Connecticut. 
Since  1904,  an  occasional  nest  has  been  noticed  in  early  summer, 
but  most  of  them  are  seen  later  in  the  season. 

Beutenmiiller*  states  that  this  insect  is  double-brooded  in  the 
vicinity  of  New  York  City,  and  Smith f records  two  broods  as 
being  normal  in  New  Jersey.  According  to  Dr.  Howard,!  there 
are  two  broods  in  Washington,  D.  C.  On  the  other  hand,  Fernald 
has  studied  the  life  history  of  this  insect  carefully  in  Massachusetts 
and  finds  only  one  annual  brood  in  that  latitude. 

Life  History. 

The  adult  female  lays  on  the  under  side  of  a leaf  a cluster 
containing  between  400  and  500  eggs.  This  cluster  is  shown  on 
plate  XVI,  b.  The  eggs  hatch  in  about  ten  days  and  the  cater- 
pillars feed  gregariously  and  form  a nest  on  the  end  of  the  branch. 
In  about  six  weeks  they  beeome  full-grown  and  pupate  under 
rubbish,  or  attached  to  fences,  tree  trunks,  etc.,  in  light-brown 
cocoons  covered  with  the  hairs  from  the  caterpillars.  The  prin- 
cipal or  late  brood  passes  the  winter  in  these  cocoons.  Where 

* Bulletin,  American  Museum  of  Natural  History,  Vol.  X,  page  376, 

1898. 

t Insects  of  New  Jersey,  page  439,  1909. 

t Farmers’  Bulletin  No.  99,  U.  S.  Department  of  Agriculture,  page  20, 

1899. 
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there  are  two  broods  the  adults  emerge  in  May,  but  in  the  north 
where  the  insect  is  normally  single-brooded  the  adults  do  not 
appear  imtil  July.  Where  double-brooded,  the  first-brood  cater- 
pillars transform  to  pupae  about  July  ist  and  the  adults  emerge 
about  a month  later. 


Description. 

Egg.  0.55  mm.  in  diameter,  globular.  Surface  finely  sculptured 
or  pitted.  Light  green  or  3^ellow  when  first  laid,  changing  to  a 
lead  color  before  hatching.  Laid  usualh^  on  the  under  side  of  a 
leaf  in  a cluster  containing  from  400  to  500  eggs,  covered  with 
whitish  hairs  from  the  body  of  the  female. 

Larva.  When  first  hatched,  pale  3^ellow  with  two  rows  of  dark 
tubercles  along  the  back,  these  tubercles  bearing  hairs.  When 
full\"  grovTL  from  30  to  35  mm.  in  length;  color  variable.  Mostly 
striped  with  dark  brown  or  black  and  \^ellow.  Some  individuals 
are  nearly  solid  brown,  some  nearl}"  black,  while  others  are  gray 
or  lead  color.  There  are  two  rows  of  black  and  orange  dorsal 
tubercles  bearing  hairs  which  are  mostl}'  light  brown  but  some 
are  nearl}-  black  and  others  white.  These  tubercles  are  really 
part  of  a series  of  transverse  rows,  one  row  being  borne  on  each 
segment,  and,  except  ventralh^  surroimding  it.  The  tubercles 
all  bear  hairs  nearh^  uniform  in  length,  giving  the  caterpillar  a 
distincth"  hair\^  appearance.  Head  and  legs  vary  from  light 
brown  to  black. 

Pupa.  8-10  mm.  long,  brown,  with  a more  or  less  distinct 
swelling  near  the  middle  and  with  the  spiracles  showing  as  pro- 
jections along  the  sides.  Enclosed  in  a thin,  light  gra>^  cocoon, 
in  which  lar\*al  hairs  and  particles  of  dirt  are  mixed.  The  cocoons 
are  usually  formed  in  clusters  in  the  crevices  on  trunks  of  trees, 
imdemeath  fences,  rubbish  on  the  groimd,  etc. 

Adult.  Wing-expanse  25-35  mm.  Front  and  rear  wings  white, 
the  front  wings  either  pure  white  or  more  or  less  well-marked 
with  black  spots.  In  the  most  prominentl}^  marked  specimens 
these  spots  form  six  curved  transverse  rows;  this  form  has  been 
described  as  punctatissima.  The  immaculate  form'  has  been 
described  as  variety  budea  Hiibn.  There  are  all  gradations 
between  these  two  forms.  The  rear  wings  often  have  one  or  more 
black  spots  but  many  are  immaculate.  Femora  ^^ellow,  tibiae 
black.  Eggs,  adult  and  small  laiA^ae  are  shown  on  plate  XVI. 
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Parasites  and  Natural  Enemies. 

No  doubt  some  of  the  birds,  like  cuckoos,  shrikes,  etc.,  which 
commonly  attack  hairy  caterpillars,  feed  upon  the  fall  web-worm. 
Perhaps  the  most  important  natural  enemies  are  the  four-winged 
or  parasitic  flies  belonging  to  the  order  Hymenoptera.  Of  these, 
three  of  the  most  important  are  Apanteles  hyphantricB  Riley, 
Meteorus  hyphantricE  Riley,  and  Campoplex  {Limneria)  pallipes 
Prov.  An  egg  parasite,  Telenomus  bifidus  Riley,  is  said  to  some- 
times destroy  nearly  all  eggs  in  the  cluster.  In  addition  to  the 
parasites  mentioned  above,  the  following  have  been  reared  from 
this  or  some  other  species  of  Hyphantrta:  Campoplex  fiigitivus 
Say,  Apanteles  lacteicolor  Viereck,  Pteromalus  (Dibrachys)  bou- 
cheanus  Ratz.,  Syntomosphyrum  esurus  Riley  and  Eremotylus 
glabratum  Say.  A dipterous  parasite  of  the  family  Tachinidae, 
genus  Tachina,  has  been  recorded  by  Dr.  C.  V.  Riley*,  who  states 
that  this  fly  is  fully  as  useful  as  any  of  the  other  insect  parasites. 

In  addition  to  the  parasites,  there  are  several  predaceous 
insects  that  devour  the  larvae.  These  include  the  soldier  bugs, 
Euschistus  servus  Say  and  Podisus  maculiventris  Sa3^  in  the 
Southern  States  the  praying  mantis,  Stagmomantis  Carolina  Linn., 
and  the  wheel  bug,  Prionidus  cristatus  Linn.,  and  the  larva  of  a 
Carabid  beetle,  Plochionis  timidus  Hald.  The  adult  moths  are 
eaten  by  various  species  of  birds,  spiders,  dragonflies,  robber  flies, 
and  the  large  ground  beetle,  Calosoma  scrutator  Fabr. 

In  Kentucky  in  certain  years  the  caterpillars  are  killed  b}^  a 
fungus,  Empusa  gryllii  Fres. 

Control  Methods. 

There  are  two  common  methods  of  controlling  this  insect  on 
orchard  and  shade'  trees,  but  in  the  woodlands  there  has  been 
no  attempt  to  combat  it.  On  small  trees  that  can  easily  be 
reached,  it  is  a simple  matter  to  clip  off  and  burn  the  nest  when 
first  formed  and  small,  before  the  tree  has  been  injured.  Tree 
pruners  can  be  used  for  this  purpose  on  larger  trees.  It  is  also 
feasible  to  kill  the  caterpillars  in  their  nests  on  the  tree  by  means 
of  a torch.  This  will  not  seriously  injure  the  tree  as  might  be 

* Bulletin  No.  10,  Division  of  Entomology,  U.  S.  Department  of 
Agriculture,  page  52,  1887. 
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the  case  with  the  tent-caterpillar,  where  the  nests  are  in  forks 
of  the  branches.  Fall  web-worm  nests  are  at  the  ends.  The  use 
of  the  torch  will  scorch  some  of  the  nearby  leaves  as  well^ 

Spraying  with  lead  arsenate,  using  at  least  three  poimds  of  the 
paste  (or  one  and  one-half  pounds  of  the  powdered  or  dry  form) 
in  a barrel  containing  fifty  gallons  of  water,  will  prevent  any 
serious  or  marked  defoliation  of  the  tree.  This  is,  of  course,  the 
method  generally  practiced  in  Connecticut  orchards,  which  need 
to  be  sprayed  systematically  in  order  to  obtain  good  fruit.  Shade 
trees  can  also  be  sprayed,  and  are  sprayed  in  many  Connecticut 
towns  and  cities.  The  expense  of  spraying  woodland  would  be 
prohibitory.  Certain  small  areas  are  sprayed  each  year  in  gipsy- 
moth  infested  regions  in  the  eastern  part  of  the  state,  and  of 
course  the  spraying  effectually  controls  the  fall  web-worm. 
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THE  HICKORY  TUSSOCK  MOTH,  HALISIDOTA  CARYAE 
HARRIS,  AND  OTHER  CLOSELY  ALLIED  SPECIES. 

The  report  of  this  Station  for  1907,  contained  on  page  332 
a brief  notice  of  the  hickory  tussock  moth,  and  illustrations  were 
given  on  plate  XV.  During  the  past  ten  years  this  insect  has 
had  its  ups  and  downs,  but  in  1917  it  seemed  to  be  more  abundant 
than  for  many  years.  Late  in  the  summer  the  caterpillars  were 
seen  crawling  about  on  walks,  fences,  trunks  of  trees,  etc.,  seeking 
a place  to  pupate.  Associated  with  the  hickory  tussock  moth 
caterpillars  were  the  caterpillars  of  the  white-marked  tussock 
moth  and  many  larvae  of  the  tessellated  tussock  moth,  Halisidota 
tessellaris  S.  & A.  The  latter  is  not  as  common  normally  in 
Connecticut  as  caryae  but  in  some  localities  in  1917  it  approached 
it  closely  in  abundance.  The  larvae  of  both  species  are  shown 
on  plates  XIX  and  XX.  Plate  XX,  c,  shows  the  cocoons, 
probably  of  both  species,  on  the  tnmk  of  a sugar  maple  tree 
growing  along  one  of  the  streets  in  New  Haven. 

These  tussock  moths  belong  to  the  family  Arctiidae  and  are 
closely  related  to  the  fall  web-worm  described  on  page  3 2 2 of  this 
report.  There  are  three  species  in  Connecticut:  Halisidota 
caryae,  H.  tessellaris  and  H.  maculata.  Though  the  first  two  are 
fairly  common,  maculata  is  rather  rare  about  New  Haven  but  is 
said  to  occur  more  abundantly  farther  north.  Maculata  feeds  on 
willow,  poplar,  alder  and  oak;  caryae  feeds  on  oak,  elm,  maple, 
hickory,  walnut,  poplar,  willow,  ironwood,  hornbeam,  chestnut, 
linden,  locust,  apple,  cherry,  larch,  etc.;  tessellaris  is  known  to 
feed  upon  maple,  oak,  elm,  beech,  June  berry,  locust,  hornbeam, 
hickory,  walnut,  ash,  sycamore,  witch-hazel,  huckleberry,  chest- 
nut, willow,  poplar,  tulip  tree,  sweet  gum  and  linden.  It  will  be 
seen  from  the  list  given  above  that  these  tussock  moths  are 
somewhat  general  in  their  feeding  habits  and  it  would  not  be 
strange  to  find  them  devouring  almost  any  kind  of  foliage. 

The  adults  of  all  three  species  appear  in  June  and  July  and  the 
females  lay  their  eggs  on  the  under  side  of  the  leaves  of  their  host 
trees.  The  hickory  tussock  moth  deposits  eggs  in  a patch  about 
an  inch  broad.  The  young  larvae  feed  gregariously  at  first  and 
greatly  resemble  those  of  the  fall  web -worm,  but  as  they  increase 
in  size  they  take  on  characteristic  markings  with  each  moult. 
Next  to  the  last  instar,  they  are  covered  with  white  hairs  prettily 
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ornamented  with  black  spots,  and  with  two  pencils  of  black  hairs 
near  each  end  of  the  body,  as  shown  on  plate  XIX,  b.  In  the 
last  caterpillar  stage,  just  before  pupation,  there  is  a continuous 
black  stripe  along  the  back  with  the  black  pencils  as  described 
above.  The  caterpillar  is  then  about  one  and  one-half  inches 
long,  and  is  shown  on  plate  XIX,  b. 

The  caterpillar  of  the  tessellated  tussock  moth  varies  from 
gray  to  yellow,  and  does  not  have  such  a prominent  black  stripe 
along  the  back.  On  the  second  segment  back  of  the  head,  there 
is  on  either  side  a lateral  black  pencil  with  two  white  ones  under  it. 
On  the  third  segment  there  is  a similar  black  pencil  with  one 
white  one  under  it.  This  larva  is  about  one  and  one-fourth 
inches  long  and  is  shown  on  plate  XX,  b. 

The  adults  of  both  species  are  about  the  same  size,  and  have 
a wing-expanse  of  about  two  inches.  Caryae  has  light  brown 
fore  wings  marked  with  silvery  white  spots;  rear  wings  nearly 
white,  being  light  brown  or  yellowish.  Bod}^  buif  or  light  brown. 
Tessellaris  has  both  wings  of  nearly  the  same  color,  light  brown, 
semi-transparent.  The  fore  wings  are  marked  transversely  with 
inconspicuous  blocks  of  darker  color;  rear  wings  without  markings. 
Body  buff  or  light  brown.  Maculata  resembles  caryae  but  has 
light  brown  instead  of  white  markings  on  the  fore  wings. 

The  cocoons  are  ash  gray  and  are  formed  on  the  trunks  of  trees, 
sides  of  buildings,  fences,  walls,  etc.  There  is  only  one  brood 
each  year  and  the  winter  is  passed  in  the  cocoon. 

A description  of  all  stages,  and  illustrations  of  the  white- 
marked  tussock  moth  {Hemerocampa  leucostigma  S.  & A.)  will 
be  found  in  the  Report  of  this  Station  for  1916,  page  105. 

Wherever  these  tussock  moths  become  so  abundant  as  to 
defoliate  trees,  the  remedy  is  to  spray  with  lead  arsenate,  using 
three  pounds  of  the  paste  in  fifty  gallons  of  water.  Properly 
sprayed  orchards  will  not  be  injured.  In  addition  to  spraying 
with  poison,  the  caterpillars  can  be  killed  when  found,  and  the 
cocoons  can  be  removed  from  the  trunks  of  trees  during  the 
winter  months. 


THE  WALNUT  CATERPILLAR. 

Datana  integerrima  Gr.  & Rob. 

This  caterpillar  feeds  in  clusters  on  black  walnut,  butternut 
and  hickory,  often  defoliating  trees,  and  was  particularly  abundant 
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in  the  State  in  1917.  It  has  been  mentioned  in  preceding  reports- 
of  this  Station  as  follows:  1901,  page  275  (brief  note);  1905, 
page  257  (bare  mention);  1906,  page  298  (bare  mention);  1914, 
page  191  (brief  note  with  one  illustration);  1916,  page  140  (brief 
note).  The  purpose  of  this  article  is  to  give  a more  exte  ded 
account  of  the  insect  so  that  property  owners  and  caretakers 
will  recognize  it.  Several  times  this  insect  has  been  reported  to 
the  Station  as  being  the  gipsy  moth. 

On  August  16,  the  entomologist  was  called  to  Clint  on  ville, 
where  several  black  walnut  and  hickory  trees  were  being  defoliated. 
One  large  black  walnut  was  about  half  stripped  and  the  leaves 
were  fast  disappearing.  Nearly  every  branch  contained  one  or 
more  clusters  of  caterpillars,  all  eating  away  on  the  leaves.  A 
small  tree  of  the  same  kind  nearby  had  been  wholly  stripped. 
Hickory  trees  along  the  road  not  far  away  were  also  infested, 
some  branches  being  then  denuded. 

Caterpillars  were  received  on  black  walnut  from  Meriden, 
August  10;  East  Haven,  August  13;  Wethersfield,  August  29; 
and  on  hickory,  Wethersfield,  August  30. 

The  caterpillars  are  gregarious  and  may  be  seen  feeding  in 
clusters  near  the  ends  of  the  branches.  When  full  grown  they  are 
about  two  inches  long,  black,  and  covered  with  whitish  hairs. 
The  appearance  of  a single  caterpillar  is  shown  on  plate  XXI,  b. 
Just  before  pupating  the  caterpillars  separate  and  crawl  up  and 
down  the  trunks  of  the  trees  and  along  the  ground.  One  often 
sees  them  crossing  the  highway  and  wonders  where  they  are 
going;  probably  either  seeking  more  food  or  a place  to  pupate. 

Before  reaching  maturity  these  caterpillars  have  the  habit 
of  congregating  in  masses  on  the  trunk  or  larger  branches  for  the 
purpose  of  moulting.  The  discarded  skins  remain  on  the  tree 
making  a patch  of  fur,  as  shown  on  plate  XXI,  d.  All  larvae 
of  the  genus  Datana  are  gregarious,  and  when  disturbed  elevate 
their  heads  and  tails  in  a characteristic  and  peculiar  manner,  as 
shown  on  plate  XX,  d.  The  chrysalid  is  a naked  brown  pupa 
formed  in  the  ground  where  the  species  passes  the  winter.  There 
is  only  one  brood  each  year. 

The  adult  is  a tan-colored  or  reddish-brown  moth  with  a wing- 
spread  of  about  two  inches.  The  forewings  are  crossed  with  more 
or  less  distinct  lighter  and  darker  bands.  A patch  on  the  thorax 
is  of  a beautiful  and  brilliant  mahogany  red.  The  adult,  natural 
size,  is  shown  on  plate  XXI,  a. 
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• Though  this  insect  is  not  of  tremendous  economic  importance, 
it  is  conspicuous  and  people  wonder  what  it  is.  Moreover,  it 
works  very  rapidly  and  the  trees  attacked  are  soon  stripped; 
but  this  stripping,  coming  as  it  does  so  late  in  the  season,  does 
not  seriously  impair  the  vitality  of  the  trees,  which  may  put  out 
leaves  the  next  season  as  if  nothing  had  happened.  Of  course 
it  makes  the  trees  unsightly  and  if  followed  year  after  year  would 
soon  weaken,  and  perhaps  finally  kill  them. 

Spraying  the  foliage  with  lead  arsenate  at  the  usual  strength 
will  prevent  injury  or  will  kill  the  caterpillars  which  feed  upon 
the  leaves. 

The  caterpillar  is  parasitized  by  a small,  four-winged  fly, 
Meteorus  communis  Cresson. 

As  these  caterpillars  are  conspicuous  and  feed  in  clusters  on  the 
branches,  they  can  easily  be  removed  and  destroyed,  especially 
on  small  trees  within  reach  of  the  ground.  The  masses  of  moulting 
caterpillars  can  also  be  crushed. 

THE  YELLOW-NECKED  CATERPILLAR. 

Datana  ministra  Drury. 

Closely  allied  to  the  walnut  caterpillar,  but  differing  from  it 
by  being  more  distinctly  yellow  and  striped,  is  a species  common 
on  apple,  especially  young  trees,  in  August  and  September, 
known  as  the  yellow-necked  caterpillar,  Datana  ministra.  This 
caterpillar,  like  the  walnut  caterpillar,  feeds  gregariously,  each 
egg-cluster  hatching  into  a colony.  The  caterpillars  continue 
to  feed  together  until  they  strip  their  branch  or  tree  and  seek 
more  food,  or  until  they  moult  or  transform  to  the  pupa  stage. 

The  yellow-necked  caterpillar  was  very  abundant  in  1917,  and 
we  found  colonies  in  nearly  every  nursery  where  apple  stock  is 
grown.  In  newly-set  orchards,  it  always  appears  and  alarms  the 
owner  by  proceeding  to  strip  some  of  his  choicest  trees.  It 
occasionally  feeds  upon  other  kinds  of  trees.  Thus  on  August  9, 
we  received  specimens  on  cherry  from  New  Britain;  on'  apple 
from  Southbury,  August  10;  Durham,  August  15;  New  Haven 
and  Hamden  August  16,  on  willow,  Stonington,  September  10. 
Assistants  from  this  office  observed  it  in  Ellington,  Manchester, 
Durham,  Wallingford,  New  Haven,  New  Canaan,  and  probably 
in  many  more  towns  when  inspecting  nurseries. 
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When  fully  grown  the  caterpillar  is  about  two  inches  in  length, 
striped  lengthwise  with  yellow  and  black,  the  stripes  being  nearly 
equal  in  breadth,  except  for  a broader  black  stripe  along  the  back. 
Head  and  legs  black  and  shining.  An  orange-yellow  cross  band 
next  the  head  doubtless  gives  this  caterpillar  its  name.  The 
body  is  sparsely  covered  with  rather  short  and  weak  light-colored 
hairs;  it  does  not  have  the  distinctly  hairy  appearance  of  the 
walnut  caterpillar  nor  does  it  leave  hairy  patches  on  the  trees 
where  moulting  takes  place.  Like  the  walnut  species,  however, 
when  disturbed  it  elevates  head  and  tail  and  would  thus  be 
recognized  as  a Datana.  The  adult  closely  resembles  that  of 
the  walnut  caterpillar  and  only  specialists  can  separate  them. 
Larvae  and  adults  of  both  sexes  are  shown  on  plate  XXII.  There 
is  only  one  generation  each  year,  and  it  is  as  a cocoon  in  the 
ground  that  it  passes  the  winter.  Apparently  this  species  is  not 
strongly  parasitized  but  Apanteles  lacteicolor  Viereck  and  Hetero- 
pelma  datancB  Riley  have  been  reared  from  Datana  and  may  be 
expected  to  attack  it. 

What  has  been  said  of  injury  and  control  measures  relating  to 
the  walnut  caterpillar  applies  also  to  this  species,  except  that  on 
one’s  pet  apple  trees  in  the  orchard  the  caterpillars  are  sooner 
noticed,  and  the  discovery  is  made  with  greater  alarm.  But 
here,  also,  as  it  is  chiefly  young  trees  that  are  attacked,  it  is  easier 
to  remove  and  destroy  the  colonies.  Spraying  also  would  be 
easier  on  young  and  small  trees.  By  no  means  should  young 
orchard  trees  be  allowed  to  become  stripped.  In  order  to  make  a 
good  orchard,  all  trees  should  be  kept  free  of  pests  and  constantly 
growing  and  thrifty.  Stripping  will  check  their  growth  if  it  does 
not  greatly  weaken  them,  and  to  permit  it  is  indefensible.  All 
such  trees  should  be  sprayed  each  year  with  lead  arsenate,  and  a 
close  watch  should  also  be  kept,  and  if  a colony  of  these  cater- 
pillars be  noticed,  drop  all  other  work  until  the  pest  has  been 
eradicated. 


THE  RED-HUMPED  CATERPILLAR. 

Schizura  concinna  S.  & A. 

Belonging  to  the  same  family  (Notodontidae)  as  the  walnut 
caterpillar  and  the  yellow-necked  caterpillar,  but  to  a different 
genus,  is  another  peculiar  and  characteristic  defoliator  of  young 
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apple  trees  in  late  summer,  known  as  the  red-humped  caterpillar, 
Schizura  concinna.  This  name  was  given  it  because  the  prominent 
fourth  segment  from  the  head  is  bright  coral  red  in  color,  as  is 
also  the  head.  The  body  of  the  caterpillar  is  narrowly  striped 
lengthwise  with  orange,  brown  and  white.  Nearly  all  the  segments 
bear  short  and  rather  stout  black  spines  or  protuberances  pro- 
jecting upward  on  the  back.  These  are  longest  in  the  vicinity 
of  the  “ hump  ” or  fourth  segment.  Length  about  one  and 
one-half  inches. 

The  adult  moth  has  a wing-spread  of  about  one  and  one-half 
inches.  The  female  is  not  conspicuously  marked  but  both  front 
and  rear  wings  are  grayish  brown,  the  fore  wings  shading  costally 
into  a lead  gray  with  small  apical  black  spots.  The  male  is  much 
more  prominently  marked,  the  fore  wings  being  brown  and  cream, 
with  a shading  of  gray  on  the  front  margin,  especially  near  the 
apical  spots.  The  rear  wings  are  cream  with  a black  spot  near 
the  anal  angle.  Body  of  both  sexes  gray.  Both  larvae  and  adults 
are  shown  on  plate  XXIII.  There  is  one  generation  each  year, 
the  insect  hibernating  in  a slight  cocoon  under  rubbish  on  the 
grormd.  This  insect  is  perhaps  less  common  than  the  yellow- 
necked caterpillar,  and  though  it  feeds  gregariously,  the  cater- 
pillars do  not  form  such  conspicuous  clusters  on  the  twigs.  They 
do  not  elevate  their  heads  when  disturbed,  like  Datana,  but  their 
tails  are  elevated  all  of  the  time  when  they  are  feeding  and  crawl- 
ing about.  Like  the  yellow-necked  caterpillar,  this  species  is 
found  upon  yotmg  apple  trees  in  nurseries  and  in  newly-set 
orchards,  but  is  by  no  means  confined  to  the  apple.  It  ma}^ 
feed  upon  almost  any  plants  of  the  family  Rosaceae. 

The  caterpillars  are  parasitized  by  an  ichneumon  or  four- 
winged fly,  Campoplex  (Ameloctonus)  oedemisiae  Ashmead,  which 
was  reared  in  Connecticut  from  larvae  collected  at  New  Canaan, 
September  22,  1905,  by  B.  H.  Walden.  Parasitized  larv’^ae  are' 
shown  on  plate  XXIII,  b.  Spraying  with  lead  arsenate  is  the 
remedy  imless  destroying  by  hand  can  be  practiced. 

SOME  INSECTS  INJTJllING  STORED  FOOD  PRODUCTS 
IN  CONNECTICUT.* 

The  importance  of  growing  more  food  for  the  people  of  this 

* This  paper  was  published  as  Bulletin  195,  and  distributed  in  August. 
It  is  here  reprinted  with  appropriate  emendations. 
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country  cannot  be  over-emphasized,  and  the  various  efforts  along 
this  line  and  the  publications  giving  information  regarding 
methods  are  all  praiseworthy.  Nevertheless,  it  is  perhaps  equally 
important  to  conserve  the  food  supplies  already  grown  and 
stored.  It  has  been  estimated  that  insects  take  an  annual  toll 
of  about  five  per  cent,  of  the  value  of  the  stored  food  products, 
amounting  to  $200,000,000.00  each  year,  in  the  United  States. 
Most  of  this  loss  is  wholly  preventable  if  attention  is  given  the 
matter  at  the  right  time,  and  there  is  no  time  when  control 
methods  can  be  enforced  with  greater  profit  to  the  owner,  or  with 
greater  benefit  to  our  country  and  to  mankind  than  the  present. 

The  object  of  this  paper  is  to  place  before  the  people  of  Con- 
necticut a brief  account  of  the  principal  insects  attacking  and 
injuring  stored  grains  and  food  products  in  the  state,  and  to 
suggest  methods  of  controlling  them.  The  accompanying  plates 
are  for  the  purpose  of  illustrating  the  text  and  of  giving  an  idea 
of  the  general  appearance  of  the  insects. 

These  insects  belong  in  two  large  natural  groups:  the  Beetles 
(Coleoptera)  and  the  Moths  (Lepidoptera).,  The  principal  fea- 
tures of  each  are  given  to  enable  the  reader  to  identify  the 
species,  but  as  control  measures  are  similar  for  all,  information 
on  this  point  is  given  in  a separate  chapter  on  page  339  of  this 
report. 


THE  GRAIN  BEETLES. 

The  Common  Meal  Worm,  Tenehrio  molitor  Linn. 

In  and  around  the  bottoms  of  bins  and  barrels  where  com  meal, 
flour,  or  other  cereals  are  stored,  one  often  finds  yellow  larvae 
about  an  inch  in  length  and  resembling  wire  worms.  These 
feed  upon  the  meal  and  are  called  meal  worms. 

The  adult  is  a shining,  black  or  dark  brown  beetle,  somewhat 
more  than  half  an  inch  in  length,  with  thorax  rather  finely  punc- 
tured and  wing-covers  longitudinally  striated  or  grooved.  The 
beetle  lays  its  white  eggs  in  the  meal,  usually  in  masses,  with  a 
juice  or  sticky  material  which  causes  the  meal  to  adhere  to  the 
eggs.  The  eggs  hatch  in  about  two  weeks  and  the  larvae  feed 
upon  the  meal  for  three  months  or  longer  before  pupating.  The 
pupal  stage  requires  about  two  weeks,  and  normally  there  seems 
to  be  but  one  generation  each  year.  The  adults  mostly  emerge 
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in  the  spring,  but  where  the  meal  is  stored  in  the  house,  or  in  a 
heated  building,  they  may  appear  at  any  time  of  the  year.  This 
insect  is  shown  on  plate  XXIV,  b. 

The  Darker  Meal  Worm,  Tenebrio  ohscurus  Fabr. 

This  insect  is  much  like  the  preceding  except  that  the  larvae 
are  darker  in  color  and  the  adult  beetles  are  dull  instead  of  shiny. 
The  life  history  and  injuries  are  similar  and  both  often  occur  in 
the  same  place. 

The  treatment  is  also  the  same  for  both  species,  viz.;  fumi- 
gating with  carbon  disulphide  or  heating  the  meal  in  an  oven  for 
a short  time. 

The  Cadelle,  T enehrioides  mauritanicus  Linn. 

The  larva  of  this  beetle  is  dirty-white,  with  head,  prothorax 
and  tip  of  abdomen  dark  brown,  and  when  fully  grown  it  measures 
about  three-fourths  of  an  inch  in  length.  It  has  the  habit  of 
tunneling  into  wood  to  make  its  cocoon,  at  least  when  soft  pine 
is  available.  The  pupa  stage  evidently  lasts  three  or  four  weeks. 

The  adult  beetle  is  brown  and  shiny,  and  about  three-eighths  of 
an  inch  long.  It  lays  white  eggs  which  are  a trifle  over  a milli- 
meter long  and  one-fourth  as  thick. 

There  is  a single  generation  annually,  and  the  cadelle  feeds  on 
various  kinds  of  stored  foods  and  plant  products  and  is  also 
partially  predaceous,  as  Chittenden*  states  that  both  larvae  and 
adults  attack  and  destroy  other  grain  insects  which  they  en- 
counter. Nevertheless,  the  cadelle  is  capable  of  causing  consider- 
able injury  and  the  treatment  is  the  same  as  for  the  other  meal 
worms.  The  larvae  of  the  cadelle  have  been  reported  from  rnany 
unexpected  places,  such  as  in  sugar,  in  bottles  of  milk,  in  powdered 
hellebore,  and  boring  through  the  parchment  paper  of  jars  of 
jams  and  jellies.  In  some  of  these  places  they  probably  occurred 
accidentally.  Larva  and  adult  are  shown  on  plate  XXIV,  d. 

The  Pea  Weevil,  Bruchus  pisorum  Linn. 

The  adult  beetle  is  about  one-fifth  of  an  inch  long,  and  the 
wing  covers  are  marked  with  small  black  and  white  spots.  It 

* F.  H.  Chittenden,  Farmers’  Bulletin  No.  45,  U.  S.  Department  of 
Agriculture,  page  19,  1896. 
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lays  eggs  sin^y  on  the  outside  of  the  green  pods  in  the  field, 
and  the  larva  tunnels  through  the  pods  and  into  one  of  the  green 
peas.  The  insect  does  not  mature  until  the  peas  have  ripened 
and  have  been  harvested  and  placed  in  storage.  Then  it  is  com- 
mon to  find  a single  round  hole  in  a pea  where  the  adult  has 
emerged.  Sometimes  nearly  every  pea  has  a hole  in  it,  and 
many  larvae  are  unquestionably  cooked  and  eaten  in  green  peas; 
but  the  insect  does  not  go  on  breeding  in  dry  stored  peas,  there 
being  only  one  brood  each  year. 

The  pea  weevil  is  more  serious  in  the  Middle  Atlantic  than  in 
the  Northern  States,  but  it  is  present  in  Connecticut.  In  the 
Southern  States  it  is  claimed  that  late  planting  brings  compara- 
tive immunity  from  attack  but  in  the  writer’s  experience  late 
planted  peas  seldom  produce  a satisfactory  crop  here.  Hence  it 
is  better  to  treat  the  seed  soon  after  harvesting,  and  to  make 
allowance  in  planting  for  a certain  percentage  of  injured  seed. 
This  insect  is  shown  on  plate  XXIV,  e. 

The  Common  Bean  Weevil,  Bruchus  obtectus  Say. 

This  is  probably  the  greatest  enemy  of  beans  in  Connecticut, 
and  though  in  size  somewhat  smaller  than  the  pea  weevil  and 
resembling  it  in  color  and  markings,  it  differs  from  it  by  con- 
tinuing to  breed  in  the  dry,  stored  seed.  There  are  six  genera- 
tions annually  in  the  District  of  Columbia,  and  a smaller  number 
in  the  northern  states.  Stored  beans  are  often  entirely  destroyed, 
or  at  least  rendered  unfit  for  planting,  or  as  food  for  man  or 
beast.  The  beans  often  have  several  holes  in  each  where  the 
adults  have  emerged,  and  as  many  as  28  have  been  found  in  a 
single  seed.  Severely  weeviled  beans  are  almost  useless  for 
planting,  but  the  good  seed  may  be  separated  from  the  infested 
seed  by  throwing  into  water.  The  injured  seed  will  float  and 
may  be  discarded.  This  beetle  and  its  work  are  shown  on  plate 
XXV. 

The  Four-Spotted  Bean  Weevil,  Bruchus  quadrimaculatus 

Fabr. 

This  speeies  is  somewhat  more  slender  than  the  preeeding  and 
has  different  markings.  Its  habits  and  life  history  are  similar 
and  the  same  eontrol  methods  may  be  practiced. 
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The  Drug  Store  Beetle,  Sitodrepa  panicea  Linn. 

Of  all  the  insects  attacking  stored  food  products,  perhaps  none 
is  more  cosmopolitan  or  feeds  upon  a greater  number  of  different 
kinds  than  the  drug  store  beetle.  It  is  a common  pest  of  all 
kinds  of  stored  vegetable  foods  and  may  be  found  in  breakfast 
foods,  or  the  dried  roots,  stems,  bark,  and  seed  capsules  com- 
monly called  spices.  It  feeds  also  on  the  parts  of  plants  used  as 
drugs,  often  eating  those  which  are  bitter  and  poisonous  to  man. 
It  has  been  recorded  as  attacking  forty-five  different  drugs.  It 
is  now  distributed  throughout  the  civilized  world,  and  four  or 
five  generations  may  occur  in  a year,  especially  in  a heated 
building. 

The  beetle  is  about  one-tenth  of  an  inch  in  length,  covered 
with  a silky  pubescence,  and  reddish-brown  in  color.  The  wing- 
covers  are  longitudinally  striated  and  the  antennae  terminate  in 
three  long  segments  forming  the  so-called  “ club.”  The  larvae 
are  white,  with  dark  mouth  parts,  and  assume  a curved  attitude 
when  at  work  in  their  burrows.  The  adult  is  shown  on  plate 
XXIV,  a. 

The  Confused  Flour  Beetle,  Triholium  confusum^  Duv.  and 

The  Rust-red  Flour  Beetle,  Triholium  ferrugineum  Fabr. 

The  confused  flour  beetle  has  been  known  to  occur  in  this 
country  for  nearly  twenty-five  years  and  has  caused  injury 
throughout  the  land.  It  attacks  seeds,  stored  cereals  and  other 
starchy  foods  and  drugs,  and  is  a pest  in  flour  and  grain  mills. 

The  adult  is  a flattened  brown  beetle,  less  than  a sixth  of  an 
inch  in  length.  There  may  be  as  many  as  four  generations 
annually  in  a heated  storehouse. 

The  rust-red  flour  beetle  closely  resembles  the  preceding,  but 
is  not  nearly  as  common  in  Connecticut.  It  is  a pest  in  the 
Southern  States  and  is  often  shipped  north  in  rice  or  other  starchy 
food  products. 

The  Saw-toothed  Grain  Beetle,  Silvanus  surinamensis  Linn. 

One  of  the  most  common  beetles  in  grain  and  stored  food 
products  is  the  saw-toothed  grain  beetle.  It  is  less  than  an  eighth 
of  an  inch  long,  flattened,  grooved  longitudinally,  with  teeth- 
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like  projections  on  the  sides  of  the  thorax,  and  brown  in  color. 
The  larva  is  white,  extremely  active,  and  makes  its  pupa  case  on 
some  convenient  surface  by  joining  together  particles  of  the 
infested  material  with  some  adhesive  substance  which  it  secretes. 

There  are  probably  four  or  five  generations  each  year,  and  the 
beetles  eat  through  paper  bags  and  pasteboard  boxes  to  reach 
foodstuffs  inside.  Though  perhaps  preferring  farinaceous  foods, 
this  beetle  often  infests  fruits  and  almost  all  kinds  of  stored 
food  products.  This  beetle  and  its  injury  to  corn  are  shown  on 
plate  XXVII,  a and  c. 

A flat,  smooth,  reddish-brown  beetle,  still  smaller  than  the  pre- 
ceding, is  occasionally  found  infesting  wheat  bran  or  other  cereals. 
This  is  LcBmophlcBus  pusillus  Schr.,  one  of  the  minor  pests  but 
nevertheless  capable  of  causing  much  injury. 

The  Granary  Weevil,  Calandra  granaria  Linn. 

Both  this  weevil  and  the  following  belong  to  the  family  Calan- 
dridae  or  snout  beetles.  The  adult  is  a shiny  reddish-brown 
snout  beetle  nearly  an  eighth  of  an  inch  in  length,  with  a long 
proboscis.  The  larva  is  a legless  grub.  Both  adult  and  larva 
feed  upon  the  kernels  of  the  grain.  There  are  four  or  five  genera- 
tions each  year  in  the  vicinity  of  Washington,  D.  C.,  and  more 
farther  south.  It  attacks  and  injures  maize  and  all  of  the  small 
grains. 

The  Rice  Weevil,'  Calandra  oryzae  Linn. 

This  species  resembles  the  preceding  except  that  it  is  dull 
brown  instead  of  shining,  and  the  thorax  is  more  densely  pitted. 
There  are  four  more  or  less  distinct  red  spots  on  the  wing-covers. 
This  insect  is  often  found  in  the  field  and  takes  its  name  from 
the  rice  which  it  infests.  Its  habits  and  life  history  are  otherwise 
similar  to  the  preceding.  It  is  shown  on  plate  XXIV,  c. 

THE  FLOUR  AND  MEAL  MOTHS. 

The  Indian  Meal  Moth,  Plodia  interpunctella  Hubn. 

Considerable  damage  is  done  each  year  in  mills,  granaries,  seed 
warehouses,  etc.,  by  the  Indian  meal  moth,  which  is  also  a com- 
mon pest  of  the  household,  as  it  attacks  nearly  all  kinds  of 
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vegetable  food  products.  Each  year  some  food  material  infested 
by  this  insect  is  brought  to  the  writer’s  attention.  In  1905  some 
large  seed  warehouses  near  New  Haven  were  found  infested, 
and  one  room  was  fumigated  with  hydrocyanic  acid  gas.  This 
treatment  killed  the  larvae  crawling  about,  and  those  at  work 
near  the  outside  of  the  bags,  and  at  first  seemed  to  be  effective. 
Later,  however,  living  larvae  appeared  from  inside,  showing  that 
the  gas  did  not  penetrate  far  into  the  mass  of  grain. 

The  larvae  web  together  the  grain  and  flour,  especially  aroimd 
the  outside.  One  loo-pound  bag  of  com  was  emptied  and  seven 
pounds  adhered  to  the  bag.  The  kernels  were  eaten  at  the 
embryo,  and  are  shown  on  plate  XXVII,  d. 

The  eggs  are  small,  white,  and  laid  singly  or  in  groups,  and 
each  female  may  lay  as  many  as  350.  The  larva  is  whitish,  and 
spins  a silk  thread  wherever  it  feeds  and  travels,  and  the  web 


Figure  4.  Indian  meal  moth,  a,  adult;  b,  pupa;  c,  larva,  side  view; 
d,  head  of  larva,  front  view;  e,  first  abdominal  segment  of  larva;/,  larva, 
dorsal  view — all  greatly  enlarged.  (After  Chittenden,  Bur.  of  Ent., 
U.  S.  Dept,  of  Agriculture.) 


holds  together  the  particles  of  food  material.  Pupation  takes 
place  in  a silken  cocoon-like  web  from  which  the  moths  emerge. 
From  four  to  five  weeks  only  are  required  for  a generation  to 
develop.  In  a heated  building  this  insect  will  breed  throughout 
the  year. 

The  adult  is  a small  moth  having  a wing-spread  of  about  five- 
eighths  of  an  inch;  forewings  whitish  at  base  with  distal  half 
reddish-brown,  as  shown  in  figure  4. 
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The  Mediterranean  Flour  Moth,  Ephestia  kuehniella  Zell. 

This  insect  is  regarded  by  Chittenden  as  the  most  important 
of  all  the  species  infesting  flour  and  grain  mills.  It  has  been 
reared  from  flour  in  New  Haven  and  has  been  taken  at  Branford. 
In  life  history  and  injury  the  Mediterranean  flour  moth  resembles 
the  Indian  meal  moth,  and  in  heated  buildings  five  or  six  broods 
may  occur  each  year.  The  moth  is  shown  on  plate  XXVI,  c. 
It  is  larger  than  the  Indian  meal  moth  and  has  a wing-spread  of 
about  an  inch.  The  forewings  are  dull  lead-gray,  crossed  by 
zigzag  darker  lines  or  bands.  Not  only  does  this  insect  injure  flour 
and  grain  but  also  feeds  upon  almost  any  kind  of  stored  vegetable 
food  products. 

The  Meal  Snout  Moth,  Pyralis  farinalis  Linn. 

This  insect  infests  flour,  meal,  and  other  stored  food  products, 
though  not  as  serious  a pest  as  the  Indian  meal  moth  or  the 
Mediterranean  flour  moth. 

The  larvae  have  the  habit  of  constructing  long  tubes  by  bind- 
ing together  with  silk  small  particles  of  the  meal  or  food  material. 
In  these  tubes  the  larvae  live  and  hide  until  fully  grown  when 
they  leave  the  tubes  and  spin  their  cocoons,  usually  in  or  just 
outside  of  the  infested  material.  There  are  probably  three  or 
four  generations  each  year,  though  further  studies  are  needed  in 
this  latitude  to  determine  this  point. 

The  adult  has  a wing-spread  of  about  an  inch,  is  light  brown, 
with  thorax,  base  and  apex  of  fore  wings  darker  brown,  and  with 
whitish  wavy  lines  crossing  front  and  rear  wings,  as  shown  on 
plate  XXVI,  a. 

THE  GRAIN  MOTHS. 

The  Angoumois  Grain  Moth,  Sitotroga  cerealella  Oliv. 

This  destructive  insect  was  known  in  France  nearly  two  hun- 
dred years  ago,  and  was  somehow  brought  to  this  country  in 
the  early  colonial  days,  and  became  established  in  North  Carolina 
and  Virginia.  Since  then  it  has  spread  northward  to  Massa- 
chusetts, New  York  and  Michigan  and  throughout  the  southern 
states,  where  it  does  much  damage.  The  writer  first  noticed  it 
in  Connecticut  nearly  twenty  years  ago,  and  has  run  across  it  a 
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munber  of  times  since.  It  is  primarily  a pest  of  stored  grains, 
especially  com  on  the  ear,  which  if  infested  soon  appears  as  shown 
on  plate  XXVII,  b.  The  emerging  moths  leave  small  circular 
holes  in  the  kernels.  Infested  grain  is  injured  not  only  for  seed, 
but  also  for  feeding  purposes;  as  it  has  been  estimated  that  it 
loses  within  six  months  40  per  cent,  of  its  weight  and  75  per  cent, 
of  the  starchy  matter.  The  moth  lays  whitish  eggs  on  the  kernels 
of  corn,  and  they  soon  turn  to  a pale  reddish  color  and  hatch  in 
five  or  six  days.  Two  or  more  larvae  may  occupy  a single  kernel 
of  maize,  though  only  one  occurs  in  a grain  of  wheat.  The  adult 
is  a light,  grayish-brown  moth,  having  a wing-expanse  of  about 
half  an  inch,  somewhat  resembling  a clothes  moth.  Out  of 
doors  in  the  southern  states  there  are  at  least  four  broods  annually 
and  the  larva  passes  the  winter  in  kernels  of  grain.  In  this  climate 
it  breeds  only  in  stored  grain,  and  in  heated  buildings  this  goes 
on  continuously,  there  probably  being  five  or  six  generations, 
depending  upon  the  temperature. 

The  European  Grain  Moth,  Tinea  granella  Linn. 

Compared  with  the  Angoumois  grain  moth  this  moth  is  of 
secondary  importance,  and  seems  to  be  not  especially  destmctive 
in  the  United  States.  *It  infests  all  kinds  of  cereals,  and  as  each 
larva  may  pass  from  one  kernel  into  another,  webbing  them 
together  until  twenty  or  thirty  grains  are  spoiled,  it  is  apparent 
that  considerable  injury  must  result. 

This  moth  was  first  found  in  Connecticut,  in  1906,*  in  a seed 
warehouse  in  Milford.  It  is  now  distributed  throughout  the 
northern  states. 

The  adult  is  a slender  moth  with  a wing-spread  of  half  an 
inch,  creamy  white  mottled  with  brown.  This  moth  and  its 
work  are  shown  on  plate  XXVI,  b and  e. 

OTHER  INSECTS  OCCASIONALLY  ATTACKING 
FOODS. 

The  large  cabinet  beetle,  Trogoderma  tar  sale  Melsh.,  frequently 
injures  seeds  and  is  shown  on  plate  XXVI,  d.  The  small  cabinet 

etle,  Anthrenus  verbasci  Linn.,  and  the  black  carpet  beetle. 


* Report  of  this  Station  for  1906,  page  305. 
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Attagenus  piceus  Oliv.,  occasionally  attack  and  injure  food  prod- 
ucts, though  the  latter  is  a more  important  pest  of  clothing. 

The  larder  or  bacon  beetle,  Dermestes  lardarius  Linn.,  the  red- 
legged  ham  beetle,  Necrohia  rufipes  Fabr.,  and  certain  species 
of  mites  of  the  genus  Tyroglyphus  sometimes  injure  dried  meats, 
cheese,  dried  fruits,  cereals,  etc.  The  cigarette  beetle,  Lasio- 
derma  serricorne  Fabr.,  though  primarily  a pest  of  tobacco,  feeds 
upon  the  spices,  rice,  figs  and  many  other  food  products.  Then 
the  cheese  skipper,  Piophila  casei  Linn.,  which  occurs  every- 
where, often  attacks  cheese  and  the  larvae  may  be  found  tun- 
neling in  it.  Cheese  should  be  kept  covered  and  should  be 
examined  every  day  in  warm  weather.  Hams  and  other  kinds 
of  meat  are  infested  only  in  certain  portions  which  can  be  cut 
off  and  the  remainder  used  for  food. 

A species  of  book-lice,  Troctes  divinatorius  Mull,  (order  Cor- 
rodentia),  was  found  eating  com  at  the  Station  in  1900.  The 
sample  was  stored  in  a ground  glass-stoppered  jar.  The  outer 
surface  of  the  kernels  was  wholly  eaten  off,  so  as  to  render  the 
variety  wholly  imrecognizable. 

Cockroaches  and  ants  are  also  frequently  injurious  in  pantries 
and  storehouses.  The  former  are  usually  susceptible  to  the 
influence  of  powdered  borax,  and  ants  can  usually  be  driven  away 
by  scattering  naphthalene  flakes  about  on  the  floor  and  shelves, 
especially  where  the  ants  have  their  mnways. 

The  other  insects  mentioned  in  this  chapter  without  control 
methods  may  be  killed  by  heat  or  by  fumigation. 


CONTROL  METHODS. 

The  chief  methods  for  preventing  damage  by  the  insects  men- 
tioned in  the  foregoing  pages  are:  the  use  of  high  and  low 
temperature,  air-slaked  lime,  pest-proof  packages  and  fumigation. 


Temperature. 

Temperature  is  recognized  as  an  important  factor  in  insect 
development,  and  often  determines  in  a measure  the  number  of 
annual  generations  of  certain  speeies.  Extremes  in  temperature 
are  sometimes  employed  for  the  control  of  insects. 


340  CONNECTICUT  EXPERIMENT  STATION  BULLETIN  203. 

Heat. 

It  has  long  been  known  that  heat  will  kill  insects,  and  one  of 
the  simplest  methods  of  destroying  them  in  small  packages  of 
flour  or  other  food  products  is  to  heat  it  in  the  oven  for  an  hour 
or  so.  Following  this  idea  Professor  George  A.  Dean  started 
some  experiments  in  Kansas  in  1910  to  determine  the  fatal  high 
temperatures  for  certain  grain-infesting  insects,  and  found  that 
few  insects  can  withstand  a temperature  of  from  ii8°-i25°  F. 
for  any  length  of  time.  In  a mill  there  are  accumulations  of 
meal  and  floor  on  the  floor,  beams,  machinery,  and  in  the  comers 
everywhere  in  which  insects  can  breed.  To  keep  a mill  free 
from  this  accumulation  and  absolutely  clean  is  almost  an  impos- 
sibility. By  the  use  of  heat,  however,  the  insects  can  be  killed 
from  time  to  time  without  serious  inconvenience,  without  shut- 
ting down  the  mill,  and  without  great  expense.  It  requires  extra 
^team  pipes  sufficient  to  raise  the  temperature  to  about  120°  F., 
and  to  keep  it  there  for  a period  of  five  or  six  hours  to  allow  the 
heat  to  penetrate  the  bins  and  bags  of  grain.  Professor  Dean  has 
published  three  papers  on  this  subject,*  and  any  one  interested 
should  write  to  him'  for  further  advice. 

Any  grain  or  seeds  which  are  intended  for  planting  should  not 
be  heated  to  a point  much  greater  than  130°  F.  as  there  is  danger 
of  injuring  the  vitality,  which  with  some  seeds  ceases  if  the  tem- 
perature approaches  150°  F. 

Any  product  to  be  used  for  food  will  not  be  injured  by  this 
heating  method  and  even  the  eggs  and  larvae,  as  well  as  the  adult 
insects,  are  killed  by  it. 


Cold. 

A low  temperature  is  not  so  frequently  used  for  destroying 
insects,  yet  it  has  been  known  for  a long  time  that  insect  develop- 
ment is  arrested  or  suspended  altogether  in  cold  storage. 

Mr.  J.  A.  Manterf  of  Storrs,  Conn.,  states  that  the  bean  weevil 
will  not  breed  in  cold  storage  and  suggests  that  beans  be  stored 

* Journal  of  Economic  Entomology,  Vol.  IV,  page  142,  1911;  Vol.  VI, 
page  40,  1913.  Kansas  Agricultural  Experiment  Station,  Bull.  189, 
July,  1913. 

f Journal  of  Economic  Entomology,  Vol.  X,  page  193,  1917. 
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in  unheated  buildings.  This  idea  may  be  carried  out  in  practice 
with  certain  other  stored  food  insects  but  the  exact  temperatures 
have  not  yet  been  determined  for  all  species. 


Air  Slaked  Lime. 

A very  simple  and  promising  treatment  to  prevent  weevil 
injury  to  peas,  beans,  cow  peas  and  possibly  to  other  kinds  of 
seeds  has  recently  been  discovered  by  Mr.  Z.  P.  Metcalf*  of 
the  North  Carolina  Station.  This  consists  of  applying  air-slaked 
lime  to  the  seeds,  using  one  part  by  weight  of  lime  to  two  parts 
of  seeds  when  placing  the  crop  in  storage.  For  small  quantities, 
say  less  than  a half  peck.  Professor  Metcalf  advises  the  writer 
in  a letter  that  four  parts  of  lime  should  be  used  to  one  part  of 
seeds;  for  quantities  between  a half  peck  and  three  bushels,  use 
equal  amounts  of  lime  and  seeds.  The  quantity  of  seeds  to  be 
stored  thus  influences  the  effectiveness  of  the  treatment  and 
necessitates  greater  proportions  of  lime  for  small  quantities.  In 
time  this  method  may  be  found  applicable  to  other  kinds  of  seeds 
and  against  other  insects.  It  has  the  advantage  of  being  harm- 
less to  seeds  and  to  the  operator,  as  well  as  being  convenient  to 
procure  and  relatively  inexpensive.  Professor  Metcalf  is  now 
completing  further  tests  of  this  material.  Plate  XXV,  c,  shows 
untreated  seeds  and  those  treated  with  lime. 


Pest-proof  Packages. 

Materials  sealed  in  glass  or  metal  containers  are  usually  safe 
against  insects  as  long  as  they  remain  unopened.  We  have  a 
number  of  records  showing  that  the  smaller  beetles,  like  the 
saw-toothed  grain  beetle,  will  enter  poorly  stoppered  glass  bottles 
and  jars  and  even  tin-stoppered  cans.  The  material  is  of  course 
often  infested  before  placing  in  the  containers. 

Mr.  William  B.  Parker  of  the  U.  S.  Bureau  of  Entomology 
has  made  investigations  and  suggests!  a sealed  paper  carton  for 
packing  cereals  which  are  to  be  placed  upon  the  market.  While 
this  may  prevent  infestation  in  stores  and  warehouses,  in  the 

* Journal  of  Economic  Entomology,  Vol.  X,  page  74,  1917. 

t Bulletin  15,  U.  S.  Department  of  Agriculture,  1913. 
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household  many  opened  paekages  often  attract  insects,  and  if 
stored  for  a long  time  no,  paper  package  is  insect-proof.  Hence 
other  methods  must  be  resorted  to,  especially  in  dwelling  houses, 
to  keep  the  foodstuffs  free  from  insect  attack. 

Fumigation. 

Fumigation  has  long  been  practiced  to  kill  insects  in  seeds  and 
food  substances.  For  this  purpose  two  materials  are  commonly 
used,  viz.,  carbon  disulphide  and  hydrocyanic  acid  gas. 

Carbon  Disulphide  (Bisulphide). 

This  is  a colorless,  ill-odored  liquid  which  volatilizes  at  air 
temperatures,  more  readily  in  warm  weather,  and  the  fumes  are 
deadly  to  all  forms  of  insect  life.  Carbon  disulphide  may  be 
purchased  in  pound  bottles  from  any  wholesale  druggist,  and  as 
it  is  inflammable  when  the  ftunes  are  mixed  with  air,  it  should 
not  be  used  by  any  one  smoking,  or  at  night  with  oil  or  gas  lights 
near.  As  the  fumes  are  heavier  than  air  the  liquid  should  be 
placed  on  top,  rather  than  at  the  bottom  of  the  grain,  seeds  or 
material  to  be  treated.  It  should  also  be  placed  in  a shallow  dish 
to  facilitate  volatilization.  The  quantities  used  are  about  one 
pound  to  each  40  bushels  of  seeds,  or  to  each  too  cubic  feet  of 
space.  In  a tight  barrel  containing  grain  or  seeds,  about  one- 
half  cupful  of  the  liquid  should  be  placed  in  a saucer  on  top  of 
the  seeds,  the  barrel  covered  tightly  and  allowed  to  remain  all 
day  or  longer.  For  smaller  receptacles,  use  proportionate  quan- 
tities of  the  liquid.  Carbon  disulphide  is  more  convenient,  less 
dangerous  to  the  operator,  and  its  fumes  penetrate  better  than 
hydrocyanic  acid  gas.  A recent  bulletin  by  Dr.  Hinds*  contains 
much  information  about  carbon  disulphide  and  may  be  obtained 
by  applying  to  the  U.  S.  Department  of  Agriculture,  Washing- 
ton, D.  C. 

Hydrocyanic  Acid  Gas. 

This  is  a deadly  poisonous  gas  generated  by  putting  together 
cyanide,  sulphuric  acid  and  water.  Potassiiun  cyanide  was 

* Farmers  Bulletin  799,  U.  S.  Department  of  Agriculture,  June,  1917. 
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formerly  recommended,  but  sodium  cyanide  is  now  the  cyanide  of 
commerce  and  is  effective.  The  quantities  for  loo  cubic  feet  of 
space  are  as  follows : 


Sodium  cyanide i oz. 

Commercial  sulphuric  acid 2 fluid  ozs. 

Water 4 fluid  ozs. 


If  a room  is  to  be  fumigated  its  cubic  space  must  be  ascer- 
tained and  the  chemicals  carefully  weighed  or  measured.  It 
must  be  made  reasonably  tight,  and  provision  must  be  made  for 
opening  from  the  outside  at  least  one  window  or  door,  besides  the 
exit.  The  generating  jar  may  be  earthen  or  stoneware  but  never 
metal.  The  acid  may  be  diluted  with  the  water,  the  cyanide 
placed  in  a paper  or  cheescloth  bag,  and  when  all  is  ready  the 
operator  should  drop  the  bag  into  the  jar  and  with  bated  breath 
retire  at  once  and  close  and  lock  the  door.  One  full  inhalation 
of  this  gas  will  drop  a man,  and  no  carelessness  should  be  per- 
mitted. The  house  or  room  should  be  exposed  for  at  least  two 
hours  and  may  remain  closed  over  night  or  over  Sunday.  The 
fumes  do  not  penetrate  as  well  as  those  of  carbon  disulphide. 

Recently  Mr.  E.  R.  Sasscer  of  the  U.  S.  Department  of  Agri- 
culture ha§  devised  an  apparatus  for  fumigating  cotton  bales, 
bags  of  seeds,  etc.  By  removing  the  air  and  forcing  the  gas 
into  a partial  vacuum  thus  created,  most  insects  are  killed  with 
a half  hour  exposure.*  On  account  of  the  danger,  trouble  of 
generating,  etc.,  the  average  farmer  and  householder  will  seldom 
use  hydrocyanic  acid  gas  and  will  find  carbon  disulphide  or  heat 
sufficient  to  meet  his -needs. 

SUMMARY. 

Much  damage  results  each  year  in  Connecticut  to  cereals 
and  other  stored  food  products  from  the  attacks  of  insects.  This 
injury  has  been  estimated  at  five  per  cent  of  the  total  value  of 
the  products,  or  $2 00, 000,, 000. 00  each  year  for  the  United  States, 
and  is  wholly  preventable. 

The  insects  are  chiefly  beetles  (Coleoptera)  and  moths  {Lepidop- 
tera).  The  former  include  the  meal  worms,  cadelle,  pea  and  bean 
weevils,  drug  store  beetle,  confused  flour  beetle,  rust-red  flour 

* Bulletin  186,  U.  S.  Department  of  Agriculture,  1915. 
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beetle,  saw-toothed  grain  beetle,  granary  weevil,  rice  weevil,  large 
and  small  cabinet  beetles,  black  carpet  beetle,  larder  beetle, 
red-legged  ham  beetle,  and  cigarette  beetle.  _ The  latter  include 
the  Indian  meal  moth,  Mediterranean  flour  moth,  meal  snout 
moth,  Angoumois  grain  moth,  and  European  grain  moth.  Other 
insects  like  the  cheese  skipper  (a  fly),  a book  louse,  ants,  cock- 
roaches, and  even  mites  occasionally  cause  damage. 

The  most  important  of  these  pests  are  described  briefly  in  the 
preceding  pages. 

Most  of  these  insects  may  be  destroyed  by  raising  the  tem- 
perature to  a point  between  120°  and  130°  F.  for  five  or  six  hours. 
The  vitality  of  seeds  is  endangered  if  the  heat  approaches  150°  F. 
but  the  material  would  not  be  injured  for  food. 

Food  kept  in  cold  storage  will  not  be  injured  by  insects. 

Various  pest -proof  packages  have  been  devised,  but  food 
often  becomes  infested  in  them,  and  no  package  is  pest-proof 
after  the  seal  has  been  broken. 

Air-slaked  lime  applied  to  seeds  when  placed  in  storage  will 
prevent  most  of  the  damage  caused  by  the  pea  and  bean  weevils. 
The  proportions  are  as  follows:  For  small  quantities,  say  less  than 
a half  peck,  four  parts  of  lime  to  one  part  of  seeds;  between  a half 
peck  and  three  bushels,  equal  parts  of  lime  and  seeds;  for  greater 
quantities,  one  part  of  lime  to  two  parts  of  seed. 

Fumigating  with  carbon  disulphide,  using  a half  cupful  to  a 
barrel,  will  rid  the  material  of  insect  life.  This  liquid  should  be 
placed  on  top  of  the  infested  material,  and  should  not  be  used 
near  a Are  as  it  is  inflammable.  The  container  should  be  tightly 
covered  for  twenty-four  hours  or  longer. 

Hydrocyanic  acid  gas  may  also  be  used  but  is  not  advised 
except  in  particular  cases,  as  it  is  deadly  to  breathe  and  does 
not  penetrate  masses  of  flour  and  grain  readily.  Seeds  and 
food  materials  if  thoroughly  aired  are  not  injured  by  carbon 
disulphide  or  hydrocyanic  acid  gas,  either  for  food  or  for  planting. 

For  more  detailed  information  on  this  subject  the  reader 
should  refer  to  page-s  330  to  343  of  this  Report. 
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MOSQUITO  WORK  IN  CONNECTICUT  DURING  1917. 
By  B.  H.  Walden. 


Legislation.  The  State  law  providing  for  the  elimination  of 
mosquito  breeding  places,  Chapter  264,  Public  Acts  of  1915  (See 
15th  Report  Conn.  State  Entomologist,  page  141,  1915),  was 
amended  by  the  1917  Legislature  to  read  as  follows: 

Chapter  402. 

AN  ACT  AMENDING  AN  ACT  PROVIDING  FOR  THE  ELIMINATION  OF 
MOSQUITO  BREEDING  PLACES  AND  AREAS. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  in  General 
Assembly  convened ' 

Section  i.  The  director  of  the  Connecticut  Agricultural  experiment 
station  may  make  rules  and  orders  concerning  the  elimination  of  mos- 
quitoes and  mosquito  breeding  places,  and  he  or  his  agent  may  enter 
upon  any  swamp,  marsh  or  land  to  ascertain  if  mosquitoes  breed  thereon, 
or  to  survey,  drain,  fill  or  otherwise  treat  or  make  any  excavation  or 
structure  necessary  to  eliminate  mosquito  breeding  on  such  land. 

Sec.  2.  Whenever  funds  have  been  provided  by  the  town,  city  or 
borough,  in  which  any  such  swamp,  marsh  or  land  is  located,  or  by 
voluntary  contribution,  sufficient  to  pay  three-fourths  of  the  cost,  as 
estimated  by  said  director,  of  work  of  eliminating  mosquitoes  or  mosquito 
breeding  on  such  swamp,  marsh  or  land,  and  moneys  appropriated  by 
the  state  are  available  sufficient  to  pay  one-fourth  of  said  cost,  or  whenever 
funds  have  been  provided  from  other  sources  than  the  state  sufficient 
to  pay  all  of  said  cost,  said  director  may  order  the  execution  of  said 
work  upon  notice  as  herein  provided.  At  least  thirty  days  before  com- 
mencing such  work,  said  director  shall  file  a copy  of  such  order,  with  a 
description  of  the  place  or  area  affected  and  a statement  of  the  proposed 
plan  thereof,  in  the  town  clerk’s  office  in  each  town  in  which  such  place 
or  area  is  located.  Said  director  shall  publish  a copy  of  such  order  once 
each  week  for  two  successive  weeks  in  some  newspaper  having  a circu- 
lation in  the  town  or  towns  in  which  such  place  or  area  is  situated,  and 
shall  mail  a copy  of  such  notice,  postage  prepaid,  by  registered  mail, 
addressed  to  each  record  owner  of  land  whose  name  and  address  may 
be  ascertained  by  a reasonable  inquiry  from  the  assessors  of  the  town 
in  which  such  land  is  situated.  Said  director  may,  and  upon  application 
of  any  person  affected  by  such  order  or  plan,  within  thirty  days  after 
such  publication,  shall  assess  benefits  received  and  damages  sustained 
by  the  owner  of  any  such  land.  Such  assessment  shall  be  filed  by  said 
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director  with  the  clerk  of  the  superior  court  of  the  county  within  which 
the  land  affected  is  located,  and  said  clerk  shall  give  notice  of  such  assess- 
ment to  each  such  property  owner,  by  mailing  to  him  a copy  of  such 
assessment,  postage  prepaid.  Any  person  claiming  to  be  aggrieved 
because  of  such  order  or  proposed  plan  or  such  assessment  may,  within 
ten  days  after  notice,  apply  to  the  superior  court  in  the  county  in  which 
such  land  is  situated,  or  any  judge  thereof,  for  relief,  and  said  court 
or  such  judge  may,  after  notice  to  said  director  and  parties  applying  for 
relief,  and  hearing  thereon,  make  any  proper  order  concerning  such  order 
or  proposed  plan,  or  make  a reassessment  of  benefits  and  damages.  Said 
court  or  judge  may  view  the  land  claimed  to  be  affected  by  such  order 
or  plan  and  may  take  any  evidence  in  its  opinion  material.  The  order, 
plan  and  assessment  as  hereinbefore  provided  for  shall  be  conclusive  upon 
all  parties  affected  thereby,  and  the  state  treasurer  shall  pay  to  any  such 
owner  the  damages  assessed  by  said  director  or  by  said  court  or  judge, 
as  the  case  may  be,  upon  certification  of  the  amount  by  the  clerk  of 
said  court.  Benefits  assessed  as  herein  provided  shall  be  collected  by 
said  treasurer  and  shall  constitute  a lien  upon  the  land  against  which 
the  same  were  assessed  until  the  amount  thereof  has  been  paid  with 
interest  at  the  rate  of  six  per  centum  per  annum,  which  lien  may  be 
continued  by  filing  in  the  office  of  the  town  clerk  of  the  town  where  such 
land  is  situated  a certificate  thereof  within  sixty  days  after  the  assessment 
of  the  same,  and  such  lien  may  be  foreclosed  or  the  benefits  secured 
thereby  collected  in  any  other  proper  form  of  action.  The  town  wherein 
such  land  is  located  shall  reimburse  the  state  for  three-fourths  of  the 
damages  assessed  and  paid  as  herein  provided,  and  the  state  treasurer 
shall  pay  to  any  sueh  town  one-fourth  of  all  benefits  received.  All 
amounts  collected  from  towns  under  the  provisions  of  this  section  may 
be  expended  for  the  purposes  stated  in  said  section.  The  pendency  of 
any  application  for  the  assessment  of  benefits  and  damages  shall  not 
prevent  or  delay  the  execution  of  the  work  for  the  elimination  of  mos- 
quitoes or  mosquito  breeding.  Upon  the  completion,  to  the  satisfaction 
of  said  director,  of  any  such  work  one-fourth  of  the  cost  of  which  is  payable 
by  the  state  as  hereinbefore  provided,  said  director  shall  certify  to  the 
comptroller,  with  proper  vouchers,  the  amount  of  such  costs,  and  the 
comptroller  shall  draw  his  order  on  the  treasurer  for  such  sum  as,  with 
any  amounts  advanced  on  account  thereof  as  hereinafter  provided, 
shall  amount  to  one-fourth  of  the  cost  of  such  work. 

Sec.  3.  Whenever  any  swamp,  marsh  or  other  land  has  been  drained 
to  the  approval  of  said  director,  he  shall  keep  the  same  in  repair  and 
free  from  obstruction,  and  construct  or  repair  tide  gates  or  otherwise 
treat  such  areas  so  as  to  make  sueh  work  effective.  The  cost  of  such 
maintenance  or  treatment,  not  exceeding  in  any  year  one  dollar  per  acre, 
shall  be  paid  by  the  state,  and  the  city,  borough  or  town  within  which 
such  place  or  area  is  located  shall  reimburse  the  state  for  three-fourths 
of  the  amount  so  expended  for  maintenance  and  treatment  of  such  place 
or  area.  The  provisions  of  this  section  shall  apply  to  work  executed 
prior  to  the  passage  of  this  act,  provided  such  work  shall  be  approved 
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bj  the  director.  Said  director  shall  certify  to  the  comptroller  the  amount 
due  from  any  city,  borough  or  town  under  the  provisions  of  this  section, 
and  the  treasurer  of  such  city,  borough  or  town,  as  the  case  may  be, 
shall  pay  to  said  comptroller  the  amount  so  due  upon  receipt  of  a bill 
therefor.  All  amounts  so  collected  shall  be  available  for  expenditures 
under  the  provisions  of  this  section. 

Sec.  4.  Said  director  may  appoint  one  or  more  deputies  to  supervise 
the  work  done  under  the  provisions  of  this  act,  who  may  exercise  the 
authority  granted  to  such  director,  and  the  expenses  of  said  director 
and  said  deputies  for  supervision  and  inspection  shall  be  included  in 
computing  the  cost  of  any  such  work. 

Sec.  5.  The  sum  of  five  thousand  dollars  is  appropriated  for  the  purpose 
of  carrying  out  the  provisions  of  sections  one  and  two  of  this  act,  and  five 
thousand  dollars  for  carrying  out  the  provisions  of  section  three  of  this 
act.  The  comptroller  may  advance  to  said  director  such  amounts, 
within  such  appropriations  as  are  necessary  to  meet  the  current  expenses 
for  the  labor  authorized  under  the  provisions  of  this  act. 

Sec.  6.  This  act  shall  take  effect  from  its  passage. 

Approved  May  16,  1917. 

As  section  4 of  Chapter  264,  Public  Acts  of  1915,  was  not 
repealed  it  still  remains  in  force  and  is  as  follows: 

Any  person  obstructing  the  work  of  examining,  surveying,  or  ditching, 
or  otherwise  treating  such  mosquito  breeding  areas,  or  obstructing  any 
ditch,  canal,  or  drain,  or  the  natural  outlet  of  any  marsh  forming  mosquito 
breeding  areas,  shall  be  fined  not  more  than  one  hundred  dollars,  or 
imprisoned  not  more  than  ninety  days,  or  both. 

The  new  law  provides  for  a more  adequate  method  of  notifying 
property  owners  regarding  the  ditching  of  their  marshes,  and 
provides  for  assessing  benefits  and  damages  in  case  the  owners 
wish  to  apply  to  the  courts.  At  the  same  time  the  law  specifies 
that  the  work  shall  not  be  delayed  while'  adjustments  are  being 
made.  The  measure  carries  an  appropriation  of  $5,000.00  to 
pay  for  one-fourth  of  the  cost  of  new  work  done  under  this  law. 

The  maintenance  of  the  work  is  placed  under  the  Director 
of  the  Experiment  Station  instead  of  under  the  towns,  as  provided 
in  the  1915  law,  an  appropriation  of  $5,000.00  being  made  to 
pay  for  one-fourth  of  the  maintenance,  which  is  not  to  exceed  one 
dollar  per  acre  during  one  year.  Work  done  before  the  passage 
of  the  Act  may  be  maintained  as  h,bove  after  such  work  has  been 
approved  by  the  Director. 

On  June  i the  writer  was  appointed  by  the  Director,  Deputy 
in  charge  of  mosquito  elimination  work. 
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New  Haven  Work. 

The  City  of  New  Haven  appropriated  $10,000  for  mosquito 
elimination  work  during  1917,  which  was  to  be  expended  under 
Chapter  264  of  the  Public  Acts.  The  Anti-Mosquito  Committee, 
Inc.,  of  the  New  Haven  Civic  Federation,  which  had  raised  the 
funds  and  had  charge  of  practically  all  the  mosquito  work  done 
around  New  Haven,  recommended  that  this  money  be  used  to 
ditch  the  remaining  undrained  salt  marsh  areas  in  the  town  of 
New  Haven.  These  marshes  were  as  follows:  The  Fort  Hale 
or  Harbor  Marsh  north  of  Fort  Hale  Road,  about  120  acres;  all 
of  the  Quinnipiac  Marsh  in  the  town  limits,  containing  about  300 
acres;  and  the  West  River  Marsh  between  Congress  Avenue 
and  Chapel  Street,  130  acres,  making  a total  of  550  acres.  This 
recommendation  met  the  approval  of  Dr.  Jenkins  and  plans  were 
made  to  go  ahead  with  the  work. 

The  notice  or  order  regarding  the  proposed  mosquito  work  was 
published  in  the  Journal-Courier  on  May  25,  and  under  the 
law  it  was  necessary  to  wait  thirty  days  before  starting  the  ditch- 
ing. Two  of  the  leading  mosquito  drainage  firms  were  asked  to 
bid  on  the  work,  and  the  contract  was  awarded  to  the  United 
States  Drainage  & Irrigation  Company  of  New  York,  the  firm 
that  did  the  ditching  work  around  New  Haven  in  1912.  The 
contract  was  let  on  a footage  basis  at  a price  of  2 5-8  cents  per 
linear  foot  for  10”  x 24"  ditches.  The  Harbor  Marsh  and  the 
Quinnipiac  Marsh,  like  many  other  marshes  in  the  State,  contained 
many  old  ditches  which  we  considered  advisable  to  use  in  the 
new  system  in  order  not  to  cut  up  the  marshes  unnecessarily. 
Furthermore,  many  of  these  ditches  form  boundary  lines  between 
property  owners,  and  in  our  previous  work  serious  objections  have 
been  made  where  these  boundary  ditches  have  been  disregarded, 
or  where  new  ditches  have  been  cut  a few  feet  from  the  old  ones. 
As  the  majority  of  these  old  ditches  have  to  be  cleaned  by  day 
laborers,  it  was  specified  in  both  bids  that  the  cost  of  cleaning 
old  ditches  be  figured  as  the  equivalent  of  a double  10”  x 24”  ditch. 

Harbor  Marsh.  The  Harbor  Marsh  was  the  first  one  to  be 
ditched.  'Work  was  started  on  June  27  and  completed  on  July  5. 
The  equivalent  of  44,443  feet  of  ditch  was  cut.  For  a number 
of  years  there  has  been  considerable  mosquito  breeding  on  the 
lower  end  of  this  marsh  near  Fort  Hale  Road,  where  the  only 
outlet  was  a ditch  to  the  south,  emptying  into  the  moat  surround- 
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ing  the  old  fort,  where  the  water  was  so  high  that  there  has  been 
very  little  drainage  through  this  ditch.  Formerly  this  portion 
of  the  marsh  was  drained  by  a ditch,  long  filled  up,  with  an  outlet 
into  the  harbor  about  1,400  feet  to  the  north.  This  ditch  was 
re-opened,  and  while  it  lowered  the  water  so  that  there  was 
very  little  breeding  during  the  remainder  of  the  season,  it  does 
not  carry  off  the  water  as  well  as  expected. 

Quinnipiac  Marsh.  The  Quinnipiac  Marsh  was  ditched  be- 
,tween  July  5 and  July  28,  a total  of  167,988  feet  of  ditches  being 
dug.  The  New  York,  New  Haven  & Hartford  Railroad  is  filling 
a section  of  this  marsh  south  of  the  Air  Line  tracks  next  to  the 
Quinnipiac  River.  When  the  filling  is  completed  it  will  cut  off 
the  drainage  into  the  Quinnipiac  River  of  a considerable  section 
of  the  marsh  to  the  east,  and  the  new  ditching  has  been  planned 
to  carry  the  water  eastward  into  the  large  creek.  It  will  be 
necessary  to  watch  this  system  for  another  season  in  order  to 
determine  if  it  is  adequate  to  prevent  mosquito  breeding.  Plate 
XXVIII  shows  the  appearance  of  a section  of  this  marsh  both 
before  and  after  ditching. 

West  River  Marsh.  The  ditching  on  the  West  River  Marsh 
was  started  on  July  20,  and  completed  on  August  27.  38,355  feet 
of  ditches  were  cut.  The  conditions  on  this  marsh  are  controlled 
by  the  large  tide  gates  at  the  Congress  Avenue  bridge.  These 
gates  have  leaked  badly  for  several  years  and  considerable  of  the 
time  the  water  in  the  river  has  been  high,  flooding  sections  of 
the  marsh.  During  the  siunmer  the  city  repaired  these  gates, 
but  it  is  the  writer’s  opinion  that  a great  deal  of  water  leaks  through 
under  the  sill  and  that  this  defect  was  not  remedied.  Whether 
these  gates  can  be  kept  in  satisfactory  repair,  or  whether  it  would 
be  cheaper  in  the  long  run  to  build  new  gates  is  a problem  that 
should  be  decided  by  an  engineer  who  is  familiar  with  the  con- 
struction and  operations  of  tide  gates.  It  is  also  my  opinion  that 
the  river  needs  dredging  near  the  Derby  Avenue  bridge,  and  pos- 
sibly at  other  points,  before  the, water  can  be  lowered  sufficiently 
above  Derby  Avenue.  Under  the  present  conditions  we  cannot 
expect  to  obtain  the  best  results  from  the  ditching.  Much  of 
the  surface  water  of  the  marsh,  however,  will  be  concentrated  in 
the  ditches,  and  the  larger  pools  and  lagoons  have  been  connected 
by  ditches  with  the  river,  which  will  prevent  the  water  from 
becoming  stagnant. 
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Aside  from  the  problems  mentioned  in  connection  with  the 
different  marshes,  the  work  has  been  satisfactory  and  many  serious 
breeding  areas  have  been  eliminated.  Had  it  been  possible  to 
complete  the  work  in  the  spring,  this  season’s  results  would  have 
been  much  more  apparent.  During  the  early  part  of  July  when 
the  ditching  work  was  only  well  started,  conditions  were  extremely 
favorable  for  mosquito  breeding.  The  perigee  tide  was  followed 
by  east  winds  and  frequent  rains,  which  kept  the  depressions  in 
the  marshes  filled  with  water,  producing  one  of  the  largest  broods 
of  salt  marsh  mosquitoes  known  at  this  season  of  the  year.  Fresh 
water  breeding  was  equally  plentiful. 

East  Haven  Work. 

The  Cosey  Beach  Improvement  Association  raised  sufficient 
money  to  drain  the  small  but  serious  mosquito-breeding  marsh 
back  of  the  Silver  Sands  summer  colony  and  just  west  of  the 
Momauguin  shore  resort.  The  outlet  ditch  of  this  marsh  crossed 
the  highway  to  the  south  and  extended  to  the  west  for  several 
hundred  feet  through  a number  of  back  yards  where  the  property 
owners  had  covered  the  ditch  or  partially  filled  it,  as  they  saw  fit. 
It  then  again  crossed  the  road  to  the  north  and  extended  to  the 
west  into  Caroline  Creek.  The  town  authorities  gave  permission  to 
cut  an  outlet  north  of  the  highway  and  on  the  town’s  right  of  way. 
This  new  outlet  was  30x20  inches  and  about  700  feet  long,  and 
extended  through  a point  of  hard  land  where  a number  of  rocks 
had  to  be'  blasted.  While  the  cost  was  greater  than  that  of 
ditching  the  marsh,  it  probably  cost  no  more  than  it  would  to 
build  two  new  culverts  and  clean  the  old  ditch,  and  the  new  ditch 
is  much  more  direct  and  will  be  considerably  cheaper  to  maintain. 

Additional  ditches  were  cut  in  the  marsh  partially  ditched  in 
1912,  on  the  east  side  of  Caroline  Creek  and  connecting  with  this 
new  work.  The  above  work  has  done  away  with  practically 
all  of  the  salt  marsh  mosquito  breeding  from  Caroline  Creek  to 
Mansfield  Grove.  As  all  of  the  money  raised  by  this  Association 
was  not  expended,  the  remainder  will  probably  be  used  in  the 
spring  on  the  marshes  back  of  Mansfield  Grove. 

Orange  Work. 

The  contract  which  was  let  in  December  1916,  for  ditching  the 
lower  part  of  Old  Field  Creek  Marsh  in  West  Haven,  was  carried 
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out  this  spring,  the  work  being  completed  before  the  end  of  May. 
The  town  authorities  co-operated  with  the  members  of  the  West 
Haven  Anti-Mosquito  Committee,  who  raised  the  money  for  the 
above  work,  built  a new  tide  gate  at  the  outlet  of  Old  Field  Creek, 
and  cleaned  the  channel  of  the  creek  north  of  Blohm  Street  through 
the  town  property  where  the  sewage  disposal  plant  is  located. 
Dr.  Charles  D.  Phelps,  a member  of  the  Committee,  has  given  all 
this  work  his  personal  attention.  Plate  XXIX  shows  a portion 
of  this  marsh  before  and  after  ditching. 

Hamden. 

The  town,  as  in  1916,  appropriated  $300.00  to  be  used  in  anti- 
mosquito work  during  1917  by  the  Health  Officer,  Dr.  George  H. 
Joslin.  Efforts  will  be  made  to  have  this  appropriation  increased 
for  1918  in  order  to  drain  a serious  malarial  breeding  swamp 
between  Schuetzen  Park  and  the  railroad,  just  north  of  the  New 
Haven  town  line. 

Branford,  Guilford  and  Madison  Work. 

The  mosquito  drainage  work  in  Branford,  Guilford  and  Madison 
during  1916  was  done  under  Chapter  264  of  the  Public  Acts, 
which  provided  that  the  maintenance  be  done  by  the  towns.  Early 
in  April -the  selectmen  of  these  towns  were  notified  of  this  fact 
and  advised  of  the  importance  of  starting  this  work  at  once.  In 
Madison  the  ditches  were  all  cleaned  under  the  direction  of  the 
first  selectman  before  the  middle  of  May.  The  work  was  gone 
over  in  Guilford  and  the  principal  obstructions  in  the  ditches 
removed,  while  in  Branford  no  work  was  done  by  the  town. 

After  the  present  law  was  passed  placing  the  maintenance 
under . the  Director  of  the  Agricultural  Station,  the  work  was 
started  as  soon  as  possible.  Plans  were  made  to  divide  the 
territory  into  about  three  districts  and  engage  a man  to  take 
charge  and  be  responsible  for  the  results  in  each  district,  hiring 
laborers  for  doing  such  work  as  was  not  practicable  for  him  to  do. 

Mr.  Joseph  vS.  Miller,  a student  of  the  Connecticut  Agricultural 
College,  who  was  specializing  in  entomology,  was  engaged  to  take 
charge  of  one  district.  The  season  was  so  far  advanced  that 
most  of  the  men  who  are  usually  available  for  summer  work  had 
already  secured  employment  or  entered  training  camps,  and  we 
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were  unable  at  short  notice  to  obtain  suitable  men  for  the  re- 
maining districts.  As  no  work  had  been  done  in  Branford,  Mr. 
Miller  started  cleaning  the  ditches  in  this  tgwn  and  later  took 
charge  of  the  maintenance  work  in  the  other  two  towns. 

BRANFORD. 

After  considerable  difficulty,  owing  to  the  labor  situation,  two 
laborers  were  engaged  and  work  was  started  June  4 on  the  Hotch- 
kiss Grove  Marsh.  During  the  winter  the  tide  gates  at  the  ' 
outlet  became  damaged  so  that  the  marsh  was  flooded  with  water 
and  many  of  the  ditches  partially  filled  with  mud.  Nearly 
full-grown  larvae  of  Aedes  cantator  and  A.  sollicitans  were  present 
in  many  pools  and  even  in  some  of  the  obstructed  ditches,  especially 
in  the  upper  section  of  the  marsh.  These  breeding  places  readily 
drained  away  when  the  ditches  were  cleaned,  but  as  there  was 
not  sufficient  time  to  go  over  the  whole  area  before  the  adults 
emerged,  a number  of  the  breeding  places  were  oiled. 

The  ditches  in  the  remainder  of  the  marshes  in  the  town  re- 
quired only  a small  amount  of  cleaning  aside  from  the  removal 
of  sod  placed  in  the  ditches  by  the  farmer  to  bridge  them,  and 
occasional  stoppage  casued  by  material  which  had  been  carried 
in  by  high  tides. 


GUILFORD. 

After  the  work  was  well  started  in  Branford,  the  marshes  in 
Guilford  were  inspected  and  it  was  found  that  while  the  principal 
obstructions  had  been  removed  by  the  town,  very  little  had  been 
done  to  remove  the  mud  which  had  accumulated  in  many  of  the 
old  ditches.  Work  was  commenced  as  soon  as  laborers  could  be 
hired,  and  those  employed  in  Branford  were  later  moved  to 
Guilford. 

The  small  tide  gate  at  the  Leete  Marsh  was  found  to  be  leaking 
badly  around  the  box  where  the  water  had  worked  through. 
A member  of  the  Connecticut  Shore  Mosquito  Extermination 
Association,  who  had  a summer  residence  in  the  vicinity,  offered 
to  pay  the  cost  of  having  a concrete  facing,  on  which  to  hang  the 
gate,  built  on  the  outer  side  of  the  box.  This  improvement  was 
made  and  the  water  in  the  ditches  was  lowered  sufficiently  to 
thoroughly  drain  the  marsh. 
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The  need  of  a new  tide  gate  at  the  outlet  of  the  Great  Harbor 
Marsh  has  been  apparent  during  the  past  two  seasons.  Authority 
for  building  tide  gates  is  granted  in  the  new  law  under  Main- 
tenance (Sec:  3)  so  that  the  cost  of  construction,  together  with  the 
cost  of  maintenance,  is  limited  to  one  dollar  per  acre.  Plans 
were  made  for  a new  gate  to  be  attached  to  the  trestle  of  the  Shore 
Line  Trolley  which  crosses  the  Great  Harbor  Creek  near  its  outlet. 
By  the  time  estimates  on  the  cost  of  building  could  be  obtained 
and  permission  received  from  the  trolley  officials  to  attach  the 
gate  to  their  structure,  it  seemed  advisable  to  wait  until  spring 
before  installing  the  gate. 

Before  all  the  Guilford  marshes  could  be  covered,  the  July 
perigee  tide  occurred,  which  was  abnormally  high,  due  to  strong 
east  winds.  This  was  followed  by  frequent  rains  and  produced 
scattered  breeding  over  the  marshes.  Many  complaints  were 
received  regarding  the  abundance  of  mosquitoes  in  Guilford 
borough  which  did  not  seem  to  be  explained  by  the  amount  of 
marsh  breeding.  Mr.  Miller  investigated  the  matter  and  re- 
ported that  nearly  every  rain  barrel  and  receptacle  containing 
water  that  he  examined  were  breeding  mosquitoes.  Many 
unused  boats  with  water  in  them  also  contained  wrigglers.  One 
individual,  living  on  one  of  the  main  streets,  who  was  complaining 
to  Mr.  Miller  about  the  abundance  of  mosquitoes,  was  shown 
prolific  breeding  in  a boat  in  his  back  yard. 

MADISON. 

The  box  culverts  that  were  placed  in  the  outlets  to  several  of 
the  small  marshes  in  1916,  all  remained  in  place  during  the  winter. 
While  the  ditches  on  the  Madison  marshes  were  cleaned  in  the 
spring  by  the  town,  there  are  a number  of  small  marshes  that  are 
drained  through  old  outlet  ditches  which  require  considerable 
cleaning  throughout  the  season,  thus  adding  materially  to  the 
cost  of  maintenance. 

Cost  of  the  Maintenance  Work. 


Labor. , 193  -57 

Tools  and  supplies 29.24 

Supervision  and  Inspection 424.29 


$i  ,647.10 

Cost  per  acre .617 
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The  results  of  the  maintenance  work  in  these  shore  towns  was 
as  satisfactory  as  could  be  expected  under  the  circumstances. 
The  greater  part  of  the  work  which  should  have  been  done  early 
in  the  spring,  had  to  be  done  after  the  first  of  Jtme  when  the 
breeding  season  was  well  imder  way. 

It  was  not  practicable  to  organize  the  work  and  engage  men 
beforehand  in  anticipation  of  the  passage  of  the  law.  Labor  was 
scarce  and  the  majority  of  the  few  men  looking  for  vrork  pre- 
ferred other  kinds  to  that  on  the  salt  marsh,  even  though  the 
pay  was  less.  It  was  necessary  to  pay  nearly  twice  as  much  for 
laborers  as  it  would  have  been  two  years  ago. 


Fairfield  Work. 

The  salt  marshes  in  the  town  of  Fairfield,  about  1,250  acres, 
were  ditched  to  eliminate  mosquito  breeding  in  1912,  the  necessary 
funds  being  raised  by  private  subscription.  The  work  has  since 
been  maintained  under  the  supervision  of  the  Improvement 
Association  of  Fairfield.  During  the  last  week  in  June  a request 
was  received  from  the  first  selectman  of  the  town  that  the  main- 
tenance of  this  work  be  taken  over  by  the  Director  of  this  Station, 
under  the  new  law.  The  work  was  inspected  by  the  writer  and 
approved  on  July  ii.  The  maintenance  work  was  being  done  by 
Mr.  Nicolas  Matinck,  who  had  also  been  employed  during  1916. 
Mr.  Matinck  continued  with  the  work  until  September  i . 


Proposed  Work  in  Westport. 

Early  in  the  spring  the  State  Comptroller  requested  that  the 
marshes  in  the  town  of  Westport  on  or  adjoining  the  State  Aviation 
Park  at  Alvord’s  Beach,  be  examined  to  determined  the  mosquito 
breeding  conditions.  Westport  is  the  only  town  between  Fairfield 
and  the  New  York  State  line  where  the  salt  marshes  have  not 
been  drained  to  eliminate  mosquito  breeding.  As  it  will  be 
necessary  to  ditch  all  of  these  marshes  in  order  to  obtain  any 
definite  results,  all  of  the  salt  marshes  in  the  town  were  examined 
on  April  16.  The  report  sent  to  the  Comptroller  was  as  fol- 
lows : I 
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WESTPORT  SALT  MARSHES. 

Examined  April  i6,  1917,  by  B.  H.  Walden. 


There  are  about  330  acres  of  salt  marsh  in  the  town  of  Westport. 
The  problem  of  ditching  to  eliminate  mosquito  breeding  is  a simple  one. 
The  areas  are  comparatively  small  and  well  supplied  with  natural  water 
courses  or  creeks.  These  marshes,  like  most  of  those  in  the  state,  were 
formerly  ditched  for  salt  hay  farming,  and  while  salt  hay  is  still  cut  on 
considerable  of  the  area,  the  ditches  have  been  neglected  and  most  of 
them  nearly  filled  up.  While  the  whole  area  needs  ditching,  with  a few 
exceptions,  it  probably  will  not  be  necessary  to  cut  ditches  nearer  than 
1 50- 1 75  feet  apart. 

Detailed  accounts  of  the  separate  areas  follow:  i & 2.  Marsh  south- 

west corner  of  town  west  of  the  Saugatuck  River.  Area  about  74  acres. 
Adjoining  marsh  in  Norwalk  ditched  in  1912.  This  area  requires  the 
longest  ditches  of  any  marsh  in  the  town  (about  1,000  feet).  It  may 
therefore  be  necessary  to  place  them  not  over  125- 150  feet  apart. 

Salt  hay  was  cut  on  a large  portion  of  this  marsh  in  1916  and  the 
western  part  of  it  was  fairly  hard  and  dry  on  April  16. 

3.  About  5^  acres.  Appears  to  be  well  drained.  Hay  cut  in  1916. 
May  require  a few  short  ditches. 

4.  Marsh  west  of  station  south  of  railroad  tracks.  Thirteen  acres. 
Good  natural  drainage.  Probably  needs  marginal  ditches.  West  of  the 
highway  is  a small  marsh  of  less  than  one  acre,  the  outlet  leading  through 
a culvert  under  the  road  into  a creek  of  No.  4.  This  marsh  is  in  a very 
bad  condition  and  needs  thorough  ditching.  Probably  considerable 
fresh  water  comes  onto  this  marsh  and  the  indications  are  that  it  is  a 
malarial  mosquito  breeder. 

5.  This  is  the  upper  end  of  the  marsh  No.  4 above  the  railroad  tracks. 
The  main  ditch  needs  cleaning  the  whole  length.  Sink  drains  on  the 
western  bank  run  into  this  m.arsh  producing  an  unsanitary  condition; 
tile  drains  should  be  laid  to  the  main  ditch. 

6.  Small  narrow  marsh  west  of  main  road  east  of  Cedar  Point.  About 
I acre  of  the  lower  end  of  this  marsh  needs  ditching. 

7.  West  side  of  Mill  Cove.  Area  20  acres.  Upper  portion  needs 
ditching.  Hay  cut  on  most  of  this  marsh. 

8.  Triangular  marsh  south  of  railroad  extending  into  Mill  Cove. 
Needs  two  or  three  cross  ditches.  Area  1 1 acres. 

9.  Marsh  on  east  ‘side  of  Mill  Cove.  Area  about  46  acres.  East  side 
of  creek  hay  has  been  cut.  Needs  ditching,  especially  w'est  of  creek. 

10.  Marsh  adjoining  State  Aviation  Park — about  128  acres.  On  the 
west  side  of  marsh  part  of  the  hay  has  been  cut.  Needs  ditching.  In 
the  central  portion  of  marsh  about  20  acres  probably  well  drained  by 
natural  creeks.  Southwest  corner  either  on  or  adjoining  State  property 
especially  needs  ditching. 
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The  west  half  of  the  marsh  south  of  the  creek  and  owned  by  the  State 
probably  requires  no  ditching.  The  east  half  of  the  marsh  owned  by 
the  State  should  be  drained  with  ditches  about  175  feet  apart. 

The  outlet  of  the  creek  that  drains  this  marsh  (the  northern  boundary 
of  the  State  property)  is  through  the  beach  where  it  is  in  danger  of  filling 
up.  While  the  outlet  is  adequate  for  good  drainage,  at  the  present  ^t 
will  require  opening  occasionally.  The  northern  part  of  the  marsh  needs 
ditching. 

11.  Marsh  south  of  Greens  Farms  railroad  station.  About  17  acres. 
This  marsh  is  in  fair  shape  but  will  require  ditching. 

12.  Marsh  near  east  boundary  of  Westport  southwest  of  the  mouth 
of  Sasco  Creek.  Area  10  acres.  Old  ditches  need  cleaning  and  an 
occasional  new  ditch. 

13.  Marsh  west  side  Sasco  Creek.  Area  20  acres.  The  area  between 
the  railroad  and  the  highway  on  the  south  has  been  ditched.  The  area 
north  of  the  railroad  probably  has  been  ditched  but  was  not  examined. 

During  the  past  season  Mr.  W.  L.  Searles  of  Rowayton,  who  was 
mainly  responsible  for  carrying  out  the  ditching  in  the  towns 
of  Norwalk  and  Darien,  spent  considerable  time  in  interesting 
the  people  of  Westport  to  raise  funds  for  ditching  these  marshes. 
On  August  2 1 , the  writer  met  Mr.  Searles  and  visited  some  of  the 
people  interested  in  the  work.  More  than  one-half  of  the  necessary 
funds  were  pledged  and  it  is  hoped  that  sufficient  money  will  be 
available  to  carry  out  the  work  in  the  spring. 

V 

ENTOMOLOGICAL  FEATURES  OF  1917. 

The  winter  was  rather  mild  and  the  temperature  did  not  go 
sufficiently  low  to  kill  the  peach  buds — or  at  least  a large  propor- 
tion were  not  killed.  Spring  came  late,  however,  and  the  blossom- 
ing of  fruit  trees  and  other  events  in  plant  development  were  fully 
two  weeks — and  in  some  instances  three  weeks — behind  the  average 
season.  Spring  and  early  summer,  therefore,  were  cold  and  wet. 
Seeds  requiring  a high  temperature  could  not  safely  be  planted 
mitil  late  in  May  or  even  in  Jime.  Rainfall  was  heavy  until  August 
ist,  and  the  remainder  of  the  season  it  was  light — somewhat  below 
the  normal.  On  accoimt  of  stormy  weather  while  fruit  trees  were 
in  bloom,  bees  could  not  work  the  blossoms,  consequently 
there  was  a poor  set  of  apples  in  many  orchards  on  account 
of  lack  of  pollination.  The  young  apples  fell  off  from  each  fruit 
cluster  by  the  handful,  because  the  flowers  had  not  been  fertilized. 
There  was  much  damage  from  rosy  aphis,  Aphis  sorhi  Kalt,  and 
from  the  false  red  bug,  Lygidea  mendax  Reut. 
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Though  there  were  many  egg-clusters  of  the  tent-caterpillar, 
Malacosoma  americana  Fabr.,  there  were  few  nests,  and  compara- 
tively few  caterpillars  developed  and  produced  adults.  Conse- 
quently the  egg-clusters  will  not  be  found  abundantly  on  the  trees 
this  'winter. 

Canker  worms  did  only  a moderate  amount  of  damage. 

The  first  rose  chafer  observed  was  on  June  i8,  and  a few  days 
later  the  beetles  came  in  their  usual  numbers.  The  earliest  date 
heretofore  recorded  for  New  Haven  is  June  9,  and  the  beetles 
usually  appear  in  abundance  on  June  12. 

In  truck  gardens  the  cabbage  root  maggot  caused  the  usual 
amount  of  damage. 

Cut  worms  were  not  especially  troublesome.  The  striped  cu- 
cumber beetle,  Diabrotica  vittata  Fabr.,  was  very  abundant  and 
troublesome  at  the  Station  farm  at  Mt.  Carmel,  and  squash  bugs 
caused  the  usual  amount  of  injury. 

’ Wireworms  were  reported  as  seriously  injuring  tobacco  in  a 
number  of  fields,  and  later  in  the  summer  attacked  potato  tubers 
in  the  ground. 

The  wheat  midge,  Contarinia  tritici  Kirby,  injured  a field  of  rye 
in  Yalesville,  and  caused  slight  damage  to  a field  of  winter  wheat 
in  ^yestport. 

Perhaps  the  most  prominent  entomological  feature  of  the  season 
was  the  outbreak  of  the  pink  and  green  aphid,  Macrosiphum  solani- 
folii  Ashmead,  in  potato  fields  all  over  the  State.  This  pest  ap- 
peared in  July,  and  in  most  cases  the  plants  were  seriously  infested 
before  the  insect  was  known  to  be  present.  Spraying  with  nicotine 
solution  was  practiced  but  the  injury  had  already  been  done  and 
the  yield  was  greatly  reduced,  thus  causing  a loss  of  thousands  of 
dollars  for  the  whole  state.  There  were  fields  here  and  there  which 
were  not  attacked,  but  the  pest  was  reported  from  every  county 
in  Connecticut,  and  the  infestation  was  rather  general.  It  was  es- 
pecially prevalent  in  New  Haven  County. 

The  elm  leaf  beetle  was  observed  at  several  points,  and  seemed 
to  be  more  prevalent,  particularly  along  the  shore,  than  for  several 
years. 

Tussock  moths  were  rmusually  abundant.  The  white-marked 
tussock  moth,  Hemerocampa  leucostigma  S.  & A.,  was  perhaps  even 
more  abundant  than  in  1916.  The  white  egg-clusters  were  in 
evidence  on  the  trunks  and  branches  of  trees  in  the  cities  and 
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towns  and  the  caterpillars  injured  the  foliage.  The  hickory  tussock 
moth,  Halisidota  caryae  Harr.,  was  more  prevalent  than  since  1907. 
The  tessellated  tussock  moth,  H.  tessellaris  S.  & A.,  was  more 
abundant  than  I have  ever  seen  it  around  New  Haven,  and  late 
in  the  summer  the  caterpillars  were  crawling  everywhere  in  com- 
pany with  those  of  the  other  two  species  just  mentioned. 

The  fall  webwom,  Hyphantria  cunea  Dm.,  was  also  prevalent 
and  its  nests  were  seen  on  fmit,  shade  and  woodland  trees  through- 
out the  State. 

In  young  orchards  and  nurseries,  the  red-humped  caterpillar, 
Schizura  concinna  S.  & A.,  and  the  yellow-necked  caterpillar, 
Datana  ministra  Dm.,  were  unusually  abundant  and  could  be 
seen  feeding  in  clusters,  often  stripping  the  trees.  The  walnut 
caterpillar,  Datana  integerrima  G.  & R.,  was  more  prevalent  than 
for  several  years  and  completely  defoliated  many  black  walnut, 
butternut  and  hickory  trees  in  August. 

Adults  of  the  eight-spotted  forester,  Alypia  octomaculata  Fabr., 
were  common  in  June,  but  there  was  no  such  stripping  by  the 
caterpillars  observed  or  reported  as  took  place  in  New  Haven  in 
1916. 

Grasshoppers  and  crickets  were  very  abimdant  during  August 
and  September  and  devoured  much  of  the  second  crop  of  hay  in 
many  fields. 

The  turnip  aphid.  Aphis  pseudobrassicae  Davis,* appeared  in  a 
few  turnip  fields  but  caused  no  such  destmction  to  turnips  and 
kale  as  was  the  case  in  1916. 

The  imported  cabbage  worm,  Pontia  rapae  Linn.,  and  the 
cabbage  looper,  Autograpka  hrassicae  Riley,  were  prevalent  in  all 
cabbage  fields  in  late  siunmer  and  riddled  the  leaves. 

The  apple  maggot,  Rhagoletis  pomonella  Walsh,  continues  to  do 
its  usual  amount  of  damage. 

The  Bureau  of  Entomology  of  the  U.  S.  Department  of  Agri- 
culture at  Washington  has,  during  the  year,  established  in  Con- 
necticut at  Wallingford  a field  station  for  the  study  of  deciduous 
fmit  insects,  to  be  conducted  in  co-operation  with  this  Station. 
Mr.  E.  H.  Siegler  is  in  charge  of  this  field  station  and  it  is  planned 
to  start  work  of  an  investigative  nature  on  the  tent-caterpiUar, 
apple  maggot,  peach  borer,  and  possibly  eertain  other  fmit  insects 
which  need  to  be  studied  under  Connecticut  conditions.  It  is 
hoped  that  the  orchardists  of  the  State  may  receive  much  benefit 
from  these  investigations. 
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The  brown-tail  moth  has  through  the  year  been  very  scarce 
throughout  the  area  supposed  to  be  infested,  and  has  not  extended 
its  range  the  usual  distance  westward.  The  towns  were  not  re- 
quired to  spend  any  money  in  destroying  nests  as  in  1916. 

There  was  a marked  increase  in  the  number  of  infestations  of 
the  gipsy  moth,  apparently  due  to  wind-spread  in  the  spring  of 
1916,  though  this  was  not  discovered  until  scouting  was  done  the 
following  winter.  This  increase  was  especially  noticeable  in  the 
towns  of  Thompson,  Putnam,  Woodstock  and  Killingly,  but  also 
showed  in  Pomfret,  Eastford,  Brooklyn,  Hampton  and  Canterbury. 

A new  peach  pest,  Laspeyresia  molesta  Busck,  has  appeared  in 
Stamford  and  New  Canaan.  This  insect  is  a small  moth  and  the 
larva  is  a borer  in  the  terminal  twigs  of  peach  trees  in  orchards. 
So  far  this  insect  has  not  been  found  in  the  nurseries  of  Connecticut. 

The  army  worm,  Cirphis  (Heliophila)  unipuncta  Haw.,  was  re- 
portedy  from  Northford  and  Orange,  but  only  a few  caterpillars 
were  seen  and  did  no  damage. 

A leaf -roller,  Olethreutes  hemidesma  Zell.,  was  common  on  Spiraea 
Van  Houtei  in  some  parts  of  the  State. 

As  regards  anti-mosquito  work,  considerable  progress  was  made 
during  the  year.  The  legislature  amended  the  law,  greatly  im- 
proving it  and  providing  for  both  new  work  and  maintenance  to 
be  done  by  the  State,  and  making  a small  appropriation  for  the 
purpose.  Three-fourths  of  the  cost  of  the  maintenance  is  collected 
from  the  towns  by  the  State  Comptroller.  The  first  part  of  the 
season  was  rainy,  forming  pools,  and  was  favorable  for  breeding 
mosquitoes.  Considerable  new  ditching  work  was  done  in  New 
Haven,  East  Haven  and  Orange,  and  maintenance  work  in  Bran- 
ford, Guilford,  Madison,  New  Haven  and  Fairfield  was  supervised 
by  the  State. 

More  detailed  accounts  of  the  principal  features  of  this  chapter 
will  be  found  in  the  pages  of  this  report. 

MISCELLANEOUS  INSECT  NOTES. 

A Sawfly  Borer  in  Poplar.  On  September  25,  1916,  Mr.  Zappe 
collected  some  borers  in  small  twigs  of  Lombardy  poplar  near 
Derby.  On  June  i,  1917,  an  adult  emerged,  which  we  recognized 
as  Janus  abhreviatus  Say,  a species  not  before  recorded  from  Con- 
necticut. 
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Sawfiy  Larvae  on  Austrian  Pine.  On  August  2,  1916,  Mr.  Zappe 
collected  some  sawfly  larvae  on  Austrian  pine  in  a nursery  in  New 
Haven.  The  larvae  live  in  silken  tubes  or  webs,  and  spend  the 
winter  in  cells  in  the  ground.  On  June  7,  1917,  adults  emerged 
which  have  been  identified  by  Mr.  Rohwer  as  an  undescribed 
species  of  Itycorsia. 

Army  Worm.  The  army  worm,  Cirphis  (Heltophtla)  unipuncta 
Haw.,  which  was  prevalent  in  the  State  in  1914  (See  Report  of 
this  Station  for  1914,  page  157),  was  reported  from  two  places  in 
1917.  Caterpillars  were  brought  in  from  Northford  and  were 
observed  in  Orange.  They  were  not  abundant,  only  a few  being 
noticed,  and  did  no  appreciable  damage. 

Long-Homed  Beetle  a Borer  in  White  Pine.  On  September  22, 
1916,  Mr.  Zappe  collected  some  borers  in  white  pine  on  the  grounds 
of  Mr.  C.  H.  Sierman  in  Hartford.  These  borers  were  in  the  main 
stem  in  about  the  same  place  that  one  would  expect  to  find  the 
white  pine  weevil,  though  perhaps  a trifle  lower,  and  some  of 
them  tunneled  into  the  center  of  the  stem.  These  were  placed  in 
a breeding  cage,  and  on  June  10,  12  and  26  adults  emerged.  They 
proved  to  be  Monohammus  titillator  Fabr. 

Leaf  Roller  on  Virginia  Creeper.  In  1916  the  writer  noticed 
several  rolled  leaves  on  a Virginia  creeper  on  his  front  porch,  and 
on  August  27  collected  a few  specimens  for  the  insectary.  On 
June  18,  1917,  there  emerged  a small  black  moth  marked  with 
white  spots  and  known  to  entomologists  as  Desmia  funeralts  Hiibn., 
of  the  family  Pyralidae.  This  insect  also  feeds  upon  grape. 

A Sawfly  on  Balsam  Fir.  On  July  24,  1917,  we  received  some 
sawfly  cocoons,  collected  in  Danielson  by  Mr.  Davis  on  Balsam  fir. 
The  pupae  were  rather  abundant,  and  much  resembled  those  of 
Diprion  simile.  On  August  6,  adults  began  to  emerge.  Mr.  S.  A. 
Rohwer  has  identified  the  species  as  Diprion  abietis  Harr.,  which 
has  been  previously  recorded  from  Connecticut. 

Twig  Borers  in  Sourwood,  Dogwood  and  Azalea.  While  inspect- 
ing nurseries  in  August  and  September,  1916,  Mr.  Zappe  found 
several  twigs  containing  borers.  At  one  nursery  in  New  Haven  a 
branch  of  the  sorrel  tree  or  sourwood,  Oxydendrum  arbor eum  was 
infested;  at  another  he  found  an  azalea  stem  tunneled;  at  a 
Hartford  nursery  a red-twig  dogwood  was  attacked.  As  these 
twigs  all  contained  the  larvae,  they  were  placed  in  separate  cages 
in  the  insectary.  During  the  last  of  May  the  adults  emerged. 
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That  from  the  dogwood  was  Oberea  tripunctata  Swed.  Those  from 
Azalea  and  Oxydendrum  proved  to  be  O.  tripunctata  var.  my  ops 
Hald. 

The  Sinuate  Pear  Borer  in  Connecticut.  On  May  29,  1917,  a 
piece  of  bark  from  a pear  tree  was  received  from  Mr.  G.  S.  Brown 
of  Norwalk.  Mr.  Brown  wrote  that  a worm  had  eaten  under  the 
bark  all  around  the  trees  and  the  branches.  Sev^eral  trees  were 
attacked.  The  work  of  the  insect  was  probably  that  of  the  sinuate 
pear  borer,  Agrilus  sinuatus  Oliv.,  which  has  damaged  pear  trees 
in  New  Jersey  for  at  least  twenty  years,  but  which  has  not  before 
been  reported  from  Connecticut.  No  good  remedy  has  been 
found  other  than  destroying  the  infested  trees. 

Harrisina  americana  on  Virginia  Creeper.  On  August  27,  1916, 
the  writer  gathered  from  a Virginia  creeper  vine  a colony  of  small 
larvae  feeding  upon  a leaf.  The  dorsal  surface  was  striped  cross- 
wise with  black  and  yellow  bands,  and  there  was  a black  line  on 
the  side  of  the  body.  Under  surface  was  white.  Adults  emerging 
June  12,  1917,  were  Harrisina  americana  Harr.,  a small  moth  with 
narrow,  smoky  wings,  belonging  to  the  family  Pyromorphidae. 
The  food  plants  are  grape  and  Virginia  creeper. 

A Pest  of  Wheat  Middlings.  On  October  10,1917,  specimens 
were  received  from  Mr.  A.  D.  Jacot,  R.  F.  D.  Sandy  Hook,  of 
wheat  middlings  infested  with  some  form  of  insect  life.  The 
sample  was  examined  and  the  insects  were  found  to  be  winged 
psocids  (family  Psocidae)  and  were  identified  by  Mr.  Nathan 
Banks  as  Pterodela  pedicularis  Linn.,  a species  with  a previous 
record  of  doing  damage  in  various  stored  plant  and  animal  prod- 
ucts. Heat  would  be  a satisfactory  remedy. 

Weevil  in  Evening  Primrose.  The  evening  primrose  {CEnothera 
biennis),  commonly  regarded  as  a weed  in  waste  fields,  is  a common 
inhabitant  of  orchards,  growing  around  the  borders,  or  in  that 
portion  between  the  cultivated  strips,  if  clean  cultivation  is  not 
practiced.  In  nurseries  the  plant  is  common  and  in  one  nursery 
at  New  Canaan  nearly  every  plant  was  infested  with  grubs  tunnel- 
ing in  the  stem,  the  tunnels  being  shown  on  plate  XXXI,  b.  Adults 
were  reared  October  23,  and  were  identified  as  Tyloderma  foveo- 
latum  Say,  one  of  the  weevils  or  snout  beetles. 

A Leaf  Beetle  on  Peas.  On  July  20,  1917,  larvae  were  brought 
to  the  Station  which  had  been  found  feeding  upon  peas  and  wild 
morning  glory  at  Triangle  Farm,  Wallingford.  These  somewhat 
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resembled  the  larvae  of  the  squash  lady-beetle,  but  were  without 
spines.  On  July  30,  adults  were  reared,  and  proved  to  be  Chely- 
morpha  argus  Licht.,  a leaf  beetle  of  the  family  Chrysomelidae. 
This  beetle  commonly  feeds  upon  the  wild  morning  glory  {Convol- 
vulus), and  sometimes  attacks  milkweed  (Asclepias)  and  raspberry, 
but  I do  not  recall  having  seen  it  recorded  as  attacking  peas. 

The  Cynthia  Moth  at  Stonington.  On  September  10,  1917,  a 
caterpillar  of  the  Cynthia  moth,  Philosamia  cynthia  Drury,  was 
received  from  Mr.  Oscar  Swallow  of  Stonington.  This  caterpillar 
pupated  September  15.  Mr.  Swallow  gave  Mr.  Zappe  some  co- 
coons collected  November  ii,  1917.  The  caterpillars  feed  upon 
the  leaves  of  Ailanthus  or  Tree  of  Heaven.  They  are  large,  fleshy, 
green  caterpillars  bearing  soft  bluish  protuberances.  The  adult 
has  a wing-spread  of  four  or  five  inches,  ground  color  olive  drab, 
with  wings  crossed  by  pink  and  white  bands,  and  each  wing 
bearing  a transparent  eye  spot  edged  with  yellow.  The  species 
is  an  importation  from  China,  and  has  become  fairly  common  in 
the  vicinity  of  New  York  City.  It  has  previously  been  reported 
from  Greenwich,  Conn. 

Elm  Leaf  Beetle  More  Abundant.  For  several  years  the  elm 
leaf  beetle  has  been  on  the  decrease  in  Connecticut  so  that  in 
most  towns  along  the  coast  spraying  the  elm  trees  has  not  been  * 
practiced  and  little  injury  has  been  done  to  the  trees.  In  1917, 
however,  increased  activities  of  this  insect  were  noticed  at  several 
points.  There  were  many  riddled  leaves  in  Fairfield  and  vicinity, 
and  at  Greenfield  Hill  many  trees  were  entirely  defoliated.  Its 
ravages,  though  less  marked,  were  noticed  at  Manchester  and 
Saybrook.  These  observations  indicate  that  the  elm  leaf  beetle 
may  again  appear  in  devastating  numbers,  and  the  residents  of 
each  town  should  be  on  the  watch,  ready  to  spray  before  the  trees 
are  injured.  One  thorough  application  of  lead  arsenate  (3  lbs. 
of  the  paste  in  50  gal.  of  water)  about  June  ist  will  generally 
protect  the  foliage  for  the  season. 

Eggs  of  the  European  Lackey  Moth  or  Tent-Caterpillar  Inter- 
cepted on  Nursery  Stock  from  Holland.  On  November  16,  1916, 
while  inspecting  some  imported  nursery  stock  at  the  greenhouses 
of  the  M.  A.  Free  Co.,  Stamford,  Mr.  Zappe  found  an  egg-cluster 
of  the  European  lackey  moth  or  tent-caterpillar,  Malacosoma 
neustria  Linn.,  which  had  been  brought  over  in  the  shipment  from 
Boskoop,  Holland.  There  were  several  kinds  of  plants  in  the 
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shipment,  including  a species  of  Malus,  upon  which  the  cater- 
pillars are  known  to  feed.  This  insect  makes  nests  on  the  trees 
and  the  caterpillars  feed  upon  the  leaves  of  fruit  and  other  decid- 
uous trees  in  much  the  same  manner  as  the  tent-caterpillar  and 
the  forest  tent-caterpillar  in  this  country.  Had  this  egg-mass 
not  been  intercepted,  a colony  might  have  started,  from  which 
this  additional  pest  might  have  become  established  in  this 
country. 

Disappearance  of  Tent-Caterpillar.  The  tent-caterpillar, 
Malacosoma  amencana  Fabr.,  which  has  been  exceedingly  abundant 
during  the  past  four  years,  has  almost  entirely  disappeared  in 
Connecticut.  Egg-clusters  were  fairly  common  and  it  was  expected 
that  nests  would'  be  seen  here  and  there  on  apple  and  wild  cherry 
as  usual,  though  perhaps  in  fewer  numbers.  In  many  casesHhe 
eggs  hatched  and  the  young  caterpillars  began  their  nests.  The 
nest  building  did  not  develop  far,  however,  and  very  few  cater- 
pillars ever  developed  into  pupae  or  adults.  Consequently  this 
insect  will  not  be  a pest  to  reckon  with  in  1918.  The  writer  was 
informed  of  one  locality  in  Windham  County  where  the  cater- 
pillars hatched  and  the  nests  developed  normally.  Here  many 
mature  caterpillars  were  seen  and  possibly  egg-clusters  may  now 
’be  there  upon  the  twigs  of  the  trees.  But  in  most  sections  of 
the  State  this  insect  was  scarce  in  1917  and  will  probably  be  even 
more  so  in  1918.  The  reason  for  its  disappearance  cannot  be 
explained  here,  but  is  probably  the  effect  of  parasites  or  other 
natural  enemies.  The  tent-caterpillar  fluctuates  in  abundance, 
and  periodically  about  every  ten  or  twelve  years  is  extremely 
abundant.  This  period  of  abundance  usually  lasts  two  or  three 
seasons  but  in  the  period  just  passed,  it  has  been  abundant  for 
four,  and  in  some  sections  for  five  years. 

A Bark  Miner  of  Apple  Twigs.  Several  times  during  the  past 
fifteen  }^ears  correspondents  have  sent  to  the  Station  specimens 
of  apple  twigs  with  serpentine  mines  just  under  the  epidermal  layer 
and  light  brown  in  color,  being  rather  conspicuous  on  the  twigs. 
The  writer  has  often  observed  and  collected  material  of  these 
mines  and  once  obtained  a fiattened  larva,  which  was  mounted 
in  balsam.  All  efforts  to  rear  the  adult  failed  though  many  trials 
were  mxade.  Recently,  however,  the  life  history  of  this  insect 
has  been  worked  out  by  Mr.  Stuart  C.  Vinal,  who  has  published 
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the  result  of  his  studies.*  It  proves  to  be  the  larva  of  a small 
moth,  Marmara  (Gracilaria)  elotella  Busck,  originally  described 
in  1909.1  Several  times  each  year  twigs  are  received  which- 
contain  these  mines.  Thus,  on  November  24,  1916,  some  were 
sent  from  Norwalk;  January  2,  1917,  Cos  Cob;  February  13, 
Norwich  town;  February  20,  Cheshire;  March  5,  South  Norwalk; 
March  30,  Norwich.  The  larva  and  the  mined  twigs  are  shown 
on  plate  XXX,  b and  c.  Apparently  little  or  no  injury  results 
from  these  mines  as  the  cambium  is  not  reached.  Hence  control 
measures  are  scarcely  needed. 

A Leaf -Roller  on  Spiraea : Olethreutes  hemidesma  Zell.  When 
inspecting  nursery  stock  in  the  town  of  Ellington,  August  14, 
it  was  noticed  that  many  of  the  terminal  shoots  of  Spiraea  van 
Jioutei  had  their  leaves  drawn  and  fastened  together  by  silk  threads. 
Inside  some  of  these  nests  a larva  was  found;  others  were  empty. 
These  nests  were  more  plentiful  in  Ellington  than  in  any  other 
nurseries  in  the  State,  though  noticed  in  Manchester.  They  are 
shown  on  plate  XXXI,  a. 

A number  of  the  nests  were  gathered,  brought  to  the  Station 
and  placed  in  cages  in  the  insectary.  On  August  24  several 
adults  had  emerged,  and  were  recognized  as  Olethreutes  hemidesma 
Zell.,  a moth  of  the  family  Tortricidae.  This  moth  has  a wing- 
expanse  of  about  five-eighths  of  an  inch,  is  chocolate  brown  in 
color,  with  the  basal  portion  of  the  wings  more  or  less  mottled 
and  marked  with  narrow,  white,  sinuous  transverse  lines.  It  is 
shown  on  plate  XXXI,  b. 

This  insect  will  probably  not  become  sufficiently  abimdant  to 
seriously  injure  or  disfigure  the  shrubs,  but  in  case  it  does,  spray- 
ing with  lead  arsenate  may  be  practiced.  The  poison  should  be 
applied  during  July.  Clipping  off  and  burning  the  infested  shoots 
will  also  help  to  control  the  insect  and  may  be  the  only  control 
measure  necessary  if  one  has  only  a few  shrubs  in  danger  of  attack. 

Abundance  of  Grasshoppers.  During  the  summer  of  1917 
grasshoppers  and  crickets  were  unusually  abundant,  and  did 
considerable  damage  by  eating  the  second  crop  of  grass  in  many 
fields.  At  the  Station  farm  at  Mt.  Carmel,  in  the  orchards  where 
spraying  experiments  were  conducted,  around  the  nurseries 
which  we  inspected,  and  in  other  places  visited  in  various  parts 

* Jour.  Econ.  Ent.  Vol.  10,  page  488,  1917. 

t Proc.  Ent.  Soc.  Wash.  Vol.  xi.  page  102,  1909. 
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of  the  State,  the  conditions  were  similar.  Both  immature  and 
mature  grasshoppers  were  present  and  in  many  cases  the  results 
of  their  feeding  were  noticeable.  There  is  some  danger  that  they 
may  do  damage  in  these  fields  next  year.  Probably  the  best 
method  of  control  is  the  poisoned  bran  mash,  such  as  is  recom- 
mended for  cutworms.  It  may  be  prepared  as  follows: 


Wheat  Bran 2 5 lbs. 

White  Arsenic  or  Paris  Green i lb. 

Cheap  Molasses 2 qts. 

Lemons 3 

Water gallons. 


Mix  the  bran  and  poison  together  thoroughly  while  dry.  Squeeze 
the  juice  of  the  lemons  into  the  water  and  also  add  the  pulp  and 
rind  cut  in  small  pieces.  Add  the  molasses  and  stir.  Add  this 
liquid  slowly  to  the  poisoned  bran  and  mix  thoroughly.  When 
finished,  this  mash  is  rather  dry  and  easy  to  spread.  To  kill 
grasshoppers  it  should  be  sown  or  scattered  about  over  the  infested 
fields. 

An  Injurious  Weevil  Attacking  Red  Pine.  On  August  ii,  1917, 
Mr.  A.  E.  Moss,  Assistant  Forester,  sent  to  the  Station  from 
Norfolk  a section  of  the  main  trunk  of  a red  or  Norway  pine  about 
four  inches  in  diameter  which  had  been  weeviled,  even  below  the 
surface  of  the  ground,  and  killed.  The  cells  contained  larvae 
and  pupae  which  seemed  somewhat  larger  than  those  of  the  white 
pine  weevil,  which  kills  the  leaders  of  white  pine  trees  throughout 
the  Northeastern  States.  Moreover,  the  trunk  or  stem  in  this 
case  was  much  larger  and  had  thicker  bark  than  the  favorite 
point  of  attack  of  the  white  pine  weevil.  The  red  pine  trunk  was 
photographed  and  placed  in  breeding  cages.  On  August  20, 
several  adults  had  emerged,  and  Mr.  Walden  identified  the  species 
as  Pissodes  approximatus  Hopkins,  described  in  Technical  Series 
No.  20,  page  49,  Bureau  of  Entomology,  U.  S.  Department  of 
Agriculture.  The  adult  resembles  the  white  pine  weevil,  but  is 
a trifle  larger,  with  markings  more  prominent,  and  wing  covers 
more  strongly  narrowed  posteriorly.  It  is  shown  on  plate  XXXI, 
c,  and  its  work  on  plate  XXXII. 

Such  attacks  would  finally  kill  the  trees.  Apparently  only  an 
occasional  tree  is  attacked.  In  the  red  pine  plantations  of  the 
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State  Experimental  Forest  at  Rainbow  no  such  attack  has  ever 
been  observed.  A few  years  ago  similar  injury  to  a young  stone 
pine  was  noticed  in  one  of  the  nurseries,  and  the  tree  sent  to  the 
Station.  All  weevils  had  emerged,  however,  and  nothing  enlight- 
ening could  be  learned  about  it.  At  present,  destroying  the 
infested  trees  seems  to  be  about  the  only  control  measure  to 
be  recommended. 

Wheat  Midge  Injuring  Rye  in  Connecticut.  In  response  to 
a complaint,  Mr.  Zappe  visited  the  field  of  Mr.  George  E.  Hough 
at  Yalesville,  Town  of  Wallingford,  on  June  25,  1917.  About 
half  of  a rye  field  containing  about  four  acres  produced  no  kernels 
in  the  heads,  though  plants  and  heads  were  otherwise  well 
formed  and  thrifty.  The  other  half  sown  two  weeks  later  gave 
a good  yield.  This  difference  was  sharply  marked  and  could 
be  detected  from  a distance,  the  injured  ‘field  ripening  and  the 
straw  turning  yellow  earlier  than  the  uninfested  field.  A careful 
examination  of  the  empty  heads  revealed  the  cause  of  the  failure. 
Small  reddish  maggots  were  present  in  the  hull  where  each  kernel 
should  be.  These  are  the  larvae  of  a small,  two-winged  fly  known 
as  the  wheat  midge,  Contarinia  tritici  Kirby,  a species  first  observed 
in  England  in  1795,  and  first  noticed  in  America  near  Quebec  in 
1819,  and  in  northern  Vermont  in  1820.  About  1828  this  insect 
had  increased  to  such  an  extent  that  the  wheat  crop  was  abandoned 
in  many  localities  in  northern  New  England.  Every  few  years 
until  about  i860,  this  insect  caused  severe  injury,  the  most 
serious  being  in  1854,  when  Dr.  Asa  Fitch,  then  State  Entomologist 
of  New  York,  estimated  the  injury  to  amount  to  $15,000,000.00 
in  New  York  State  alone.  Serious  damage  was  also  done  in 
1857  and  1858. 

There  is  probably  but  one  brood  each  year,  though  some  evi- 
dence has  been  produced  to  show  that  in  certain  seasons  in  some 
parts  of  the  country  there  is  a partial  second  brood. 

Though  wheat  is  usually  the  crop  damaged,  sometimes  rye, 
barley,  and  oats  are  injured  by  this  insect.  Considerable  damage 
to  rye  in  1917  was  reported  from  certain  portions  of  New  York 
State. 

Specimens  of  the  same  insect  in  winter  wheat  were  received 
at  this  office  on  July  18  from  Westport.  The  infested  stalks  were 
much  shorter  than  the  normal  stalks.  The  adult  is  a small, 
two-winged  fly  which  appears  about  the  middle  of  June  and  lays 
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its  eggs  in  a groove  at  the  summit  of  the  chaff.  The  eggs  hatch 
in  about  a week  and  the  maggots  burrow  into  the  kernels  which 
are  then  forming.  The  maggots  are  of  a reddish  color  and  the 
insect  is  sometimes  known  as  the  “ red  weevil.”  The  larvae 
enter  the  ground  to  pupate. 

Dr.  Felt  states  that  there  are  no  satisfactory  control  measures, 
but  Sanderson  advises  burning  the  stubble,  deep  fall  plowing 
and  a rotation  of  crops. 


Note  Regarding  Authorship. 

For  bibliographical  purposes,  all  matter  in  this  report  (Bulletin  203) 
should  be  credited  to  W.  E.  Britton,  unless  otherwise  indicated. 

Illustrations. 

All  plates  are  from  photographs.  Plate  I,  b,  is  by  I.  W.  Davis;  XVII,  b; 
XXI,  b and  c;  and  XXIII,  c,  by  the  late  H.  A.  Doty;  XVIII  by  Mr. 
Tuttle;  XIX,  a,  by  the  late  D.  B.  Pangburn;  XXI,  d,  by  J.  B.  Rorer; 
XVI,  a,  by  the  late  Professor  M.  V.  Slingerland;  XXV,  c,  by  Professor 
Z.  P.  Metcalf  of  the  North  Carolina  Station;  X,  a,  and  XI,  by  Messrs. 
Houser,  Guyton  and  Lowry  of  the  Ohio  Station;  I,  a;  IV,  c;  V;  XVI,  b; 
and  XIX,  b,  c and  d,  are  by  W.  E.  Britton;  II,  b;  III,  a;  VII;  X,  b; 
XII,  b and  c;  XIII;  XIV,  b;  XXIV;  XXV,  a;  XXVI,  b,  c and  d; 
XXVII,  b and  c,  by  M.  P.  Zappe.  All  others  are  by  B.  H.  Walden. 

Figure  i was  reproduced  from  a drawing  by  A.  E.  Moss:  figure  3 by 
B.  H.  Walden;  figures  2 and  4 are  from  Chittenden,  Bureau  of  Ento- 
mology, U.  S.  Department  of  Agriculture. 
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Abbott’s  Sawfly,  237 
Acremonidla  atra,  241 
Acronycta  rumicis,  242 
Adalia  hipunctala,  298 
Aedes  canlator,  352 
sollicitans,  352 
Agrilus  sinuatus,  361 
Aleyrodes,  242 
Allograpta  obliqua,  299 
Alypia  oclomaculata,  358 
Ameloctonus  oedemisiae,  330 
Anarsia  lineatella,  318 
Anastatus  bifasciatus,  250,  251 
Angoumois  grain  moth,  337,  344 
Ant,  312,  339.  344 

Little  red  or  Pharaoh’s,  234,  235,  309,  314 
Anthrenus  vf.rbasci,  338 
Apantdes  hyphantriae,  323 
lacteicolor,  250,  251,  323,  329 
Aphid,  Apple,  235,  259 
Green,  259 
Rosy,  259,  356 
Peach,  Green,  293 
Potato,  236,  290,  357 
Spinach,  293 
Spruce  gall,  237 
Turnip,  358 
Woolly,  242 

Aphidius  polygonaphis,  299 
rosae,  299 
Aphis  pomi,  259 
pseudobrassicae,  358 
sorbi,  259,  356 

Apiaries,  Inspection,  235,  242 
Apple  Aphids,  235,  259 
Borer,  237 
Maggot,  358 

Red-bug,  False,  234,  235,  259,  356 
Army  Worm,  359,  360 
Ascomycetes,  242 
Ash  Borer,  237 
Attagenus  piceus,  339 
Autographa  brassicae,  358 
Bark  Miner,  363 

Bean  Weevil,  Common,  333,  340,  343,  344 
Four-spotted,  333 
Beetle,  Bacon,  339 

Cabinet,  Large,  338,  344 
Small,  338,  344 
Calosoma,  250 
Carpet,  Black,  338,  344 
Cigarette,  339,  344 
Cucumber,  234,  262,  357 
Drug  Store,  334,  343 
Elm  Leaf,  357,  362 
Flour,  Confused,  334,  343 
Rust-red,  334,  343 
Grain,  331 

Saw-toothed,  334.  34i.  344 
Ground, 323 

Ham,  Red-legged,  339,  344 
Lady,  Convergent,  298 
Glacial,  298 
Nine-spotted,  298 
Parenthesis,  298 
Red,  298 
Spotted,  298 
Thirteen-spotted,  298 
Two-spotted,  298 
Larder,  339,  344 
Blatta  corticum,  306 
indica,  306 
melanocephala,  306 
punctata,  306 
surinamensis,  306 


Blight,  Chestnut,  237 
Book  Louse,  339,  344 
Borer,  Apple,  237 
Ash,  237 
Lilac,  237 
Linden,  237 
Peach,  358 
Twig,  318 
Pear,  Sinuate,  361 
Sawlly,  359 
Shot-hole,  237 
Twig.  360 

Brachyacantha  ursina,  299 
Brown-tail  Moth,  234,  235,  246,  247,  359 
Bruchus  obtectus,  333 
pisorum,  332 
quadrimaculatus,  333 
Cabbage  Looper,  358 
Root  Maggot.  357 
Worm,  Imported,  358 
Cabinet  Beetle,  Large,  338,  344 
Small,  338,  344 
Cadelle,  332,  343 
Calandra  granaria,  335 
oryzae,  335 
Calosoma  Beetle,  250 
Calosoma  frigidum,  265 
scrutator,  323 
sycophanta,  250,  252 
CampopJex  fugitivus,  323 
oedemisiae,  330 
pallipes,  323 
Canker,  Poplar,  237 
Worms,  357 

Carpet  Beetle,  Black,  338,  344 
Caterpillar,  Red-humped,  237,  329,  358 
Tent,  252,  357,  358,  362,  363 
Walnut,  326,  358 
Yellow-necked,  328,  358 
Celatoria  diabroticae,  267 
Cerambycobius,  283 
Cheese  Skipper,  339,  344 
Chelymorpha  argus,  362 
Chestnut  Blight,  237 
Chrysopa,  299 
Cigarette  Beetle,  339,  344 
Cirphis  unipuncta,  359,  360 
Cistela  melanocephala,  263 
Coccinella  novemnotata,  298,  299 
sanguinea,  298 

Cockroach,  234,  235,  302,  339,  344 
Australian,  304 
Codling  Moth,  261 
Colletotrichum  lagenarium,  264 
Compsilura  concinnata,  250 
Confused  Flour  Beetle,  334,  343 
Contarinia  tritici,  357,  366 
Crickets,  358,  364 
Crioceris  vittata,  263 
Crown  Gall,  241 

Cryptocephalus  americanus,  263  . 
Cucumber  Beetle,  234,  236,  262,  357 
Curculio,  261 
Cutworms,  310,  357 
Cycloneda  munda,  298 
Cynthia  Moth,  362 
Darker  Meal  Worm,  332 
Datana  integerrima,  326,  358 
ministra,  237.  328,  358 
Delomerista,  283 
Dermestes  lardanus,  339 
Desmia  funeralis,  360 
Diabrotica  longicornis,  266 
I2~punctata,  266 
vittata,  262,  357 
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Dibrachoid.es  verditer,  283,  284,  287 
Dibrachys  boucheanus,  323 
ni^rocyaneus,  283,  284,  287 
Diprion  abielis,  360 

pini,  274,  276,  285.  287,  288,  289,  290 
simile,  234,  235,  273 
Drug  Store  Beetle,  334,  343 
Eight-spotted  Forester,  358 
Elm  Leaf  Beetle,  357. 

Scale,  237 

Emphytus  cinctus,  242 
Empusa,  299 
gryllii,  323 
Enlomopthora,  299 
aphidis,  300,  301 
Ephestia  kuehniella,  337 
Equipment,  New,  23.5,  247 
Eremotylus  glabratum,  323 
European  Grain  Moth,  338,  344 
Lackey  Moth,  241,  362 
Euryioma,  283 
Euschislus  servus,  323 
Exobasidium  vaccinii,  241 
Exorisla  peliolata,  283 
Expenditures,  231,  232 
Fall  Web-v/orm,  237.  319.  324,  325.  358 
Flour  Beetle,  Confused,  334,  343 
Rust-red,  334,  343 
Moth,  335 

Mediterranean,  337,  344 
Fly,  Lace-wing,  298,  299 
Syrphid,  298,  299 
Forester,  Eight-spotted,  358 
Four-spotted  Bean  Weevil.  333 
Galeruca,  263 

Gipsy  Moth,  234,  235,  246,  248,  359 
Glomerella  cingulala,  242 
Gracilaria  elotella,  364 
Grain,  Beetle,  331 

Saw-toothed,  334,  341,  344 
Moth,  337,  344 
Angoumois,  337,  344 
European,  338,  344 
Granary  Weevil,  335.  344 
Grasshoppers,  358,  364 
Green  Apple  Aphis,  259 
Ground  Beetle,  323 
Halisidola  caryae,  325,  358 
maculata,  325,  326 
tessellaris,  325,  326,  358 
Ham  Beetle,  Red-legged,  339.  344 
Harrisina  americana,  361 
Heliophila  unipuncta,  359,  360 
Hemerocampa  leucostigma,  326,  357 
Hemiteles  tiHlis,  283 
Heterocordylus  malinus.  259 
Heteropelma  datanae,  329 
Hickory  Tussock  Moth,  325,  358 
Hippodamia  convergens,  298,  299 
glacialis,  298 
parenthesis,  298 
yiin-punctata,  298 
Hyphantria  budea,  322 
cunea,  319,  358 
punctatissima,  319,  322 
textor,  319,  320 
Indian  Meal  Moth,  335.  344 
Inspection,  Apiaries,  235,  242 
Imported  Nursery  Stock,  240 
Nurseries,  236 
Summary  of,  232 
Isaria  farinosa,  250 
Itycorsia,  360 
Janus  abbreviatus,  359 
Juniper  Web-worm,  237 
Lace-wing  Fly,  298,  299 
Lackey  Moth,  European,  241,  362 
Lady  Beetle,  298 
Convergent,  298 
Glacial,  298 
Nine-spotted,  298 


Parenthesis,  298 
Red,  298 
Spotted,  298 
Thirteen-spotted,  298 
Two-spotted,  298 
Larder  Beetle,  339.  344 
Laemophlaeus  pusillus,  335 
Lasioderma  serricorne,  339 
Laspeyresia  molesta,  315,  359 
Leaf  Beetle,  Elm,  357,  362 
Hoppers,  237 
Miner,  242 
Peach,  237 
Roller.  359,  360,  364 
Oak,  237 
Lecanium,  237 

Leucophaea  surinamensis,  302,  306 
Lilac  Borer,  237 
Limneria  pallipes,  323 
Lina  japonica,  237 
scripta,  237 
Linden  Borer,  237 
Lophyrus  similis,  273,  288 
Lygidea  mendax,  259,  356 
Lygocerus,  299 

Macrosiphum  solanifolii,  290,  357 
Macrosporium,  241 
Maggot,  261 
Apple,  358 
Cabbage  Root,  357 
Malacosoma  americana,  252,  357,  363 
neustria,  241,  242,  362 
Mantis,  Praying,  323 
Marmara  elotella,  364 
Meal  Moth,  33s 

Indian,  335,  344 
Snout  Moth,  337,  344 
Worm,  Common,  331,  343 
Darker,  332 

Mediterranean  Flour  Moth,  337,  344 
Megilla  fuscilabris,  298 
maculata,  298 
Meteorus  communis,  328 
hyphantriae,  323 
versicolor,  251 
Midge  Wheat,  357,  366 
Miner,  Bark,  363 
Leaf,  242 
Peach,  237 
Mite,  339.  344 

Pear  Leaf  Blister,  237 
Monodontomerus  dentipes,  283,  284,  287 
Monohammus  titillator,  360 
Monomorium  pharaonis,  234 
Mosquito  Work,  in  Connecticut,  1917,  45, 

359 

Law,  345 

Branford,  351.  352 
East  Haven,  350 
Fairfield,  354 
Guilford,  351,  352 
Hamden,  351 
Madison,  351,  353 
New  Haven,  348 
Orange,  350 
We.stport,  354 

Moth,  Brown-tail,  234,  235,  246,  247,  359 
Codling,  261 
Cynthia,  362 

European  Lackey,  241,  362 
Flour,  Mediterranean,  337,  344 
Gipsy,  234,  235,  246,  248,  359 
Grain,  Angoumois,  337,  344 
European,  338,  344 
Hickory  Tussock,  325,  358 
Meal,  Indian,  335,  344 
Snout,  337.  344 
Peach,  318 

Tessellated  Tussock,  325,  326,  358 
White-marked  Tussock,  237,  325,  326,  357 
Myzus  persicae,  293 
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Necrobia  rufipes,  339 

Nurseries,  Firms  Receiving  Certificates,  237 
Inspection  236 
Oak  Leaf  Roller,  237 
Scale,  Pit-making,  237 
Oberea  tripunctata,  361 
var. myops,  361 

Olethreutes  hemidesma,  359,  364 
Oyster  Shell  Scale,  237,  242 
Pachyneuron,  283 
aphidivorum,  299 
Panchlora  celebesa,  306 
occipitalis,  306 
submar ginata,  306 
surinamensis.  306 
Pea  Weevil,  332,  343,  344 
Peach  Aphid,  293 
Borer,  358 
Leaf  Miner,  237 
Moth,  318,  359 
Scale.  West  Indian,  237 
Twig-Borer.  318 
Pear  Borer,  Sinuate,  361 
Leaf  Blister  Mite,  237 
Periplaneta  australasiae,  304 
P ernoplasmopara  cubensis,  264 
Pestalozzia  guepini,  242 
Pharaoh’s  Ant,  234,  235,  314 
Philosamia  cynthia,  362 
Phyllosticta,  242 
Pine  Blister  Rust,  White,  236 
Leaf  Scale,  237 

Sawfly,  European  or  Imported,  234,  235, 

237,  273 

Weevil,  365 
Piophila  casei,  339 
Pissodes  approximatus,  365 
Pit-making  Oak  Scale,  237 
Plochionis  timidus,  323 
Plodia  inlerpunclella,  335 
Podisus  maculiveniris,  323 
Pontia  rapae,  358 
Poplar  Canker,  237 
Potato  Aphid,  236,  290 
Prionidus  crisiatus,  323 
Pseudomonas  tumifaciens,  241 
Psocids,  361 

jPterodela  pedicularis,  361 
Pteromalus,  283 
boucheanus,  323 

Publications  of  Entomological  Department, 
232 

Pycnoscelus  obscurus,  306 
surinamensis,  234,  302 
Pyralis  farinalis,  337 
Receipts,  231 

Red-bug,  False  Apple,  234.  259.  3S6 
True,  259 

Red-humped  Caterpillar,  237,  329,  358 
Rhagoletis  pomonella,  358 
Rice  Weevil,  335.  344 
Root  Maggot,  Cabbage,  357 
Rose  Chafer,  35? 

Scale,  237 

Rosy  Apple  Aphis,  259,  356 
Rust,  White  Pine  Blister,  236 
Rust-red  Flour  Beetle,  334.  343 
San  Jose  Scale,  237 
Sawfly,  Abbott’s,  237 

European  Pine,  234,  235,  237,  273 


Saw-Toothed  Grain  Beetle,  334,  341  344 
Scale,  Elm,  237 

Oak,  Pit-making,  237 
Oyster  Shell,  237,  242 
Peach,  West  Indian,  237 
Pine  Leaf,  237 
Rose,  237  N 
San  Jose,  237 
Scurfy  237 
Tulip  Tree,  237 
Schedius  kuvanae,  250 
Schizura  concinna,  329,  358 
Scurfy  Scale,  237 
Shot-ho^e  Borer.  237 
Silvanus  surinamensis,  334 
Sitodrepa  pani'ea,  334 
Si.otroga  cerealella,  337 
Skipper,  Cheese,  339,  344 
Soldier  Bugs,  323 
Sowbugs,  312 

Sphaerophoria  cylindrica,  299 
Spinach  Aphid,  293 
Spruce  Gall  Aphid,  237 
Squash  Bugs,  357 
.Staff,  Entomological,  233 
Stagmomantis  Carolina,  323 
Striped  Cucumber  Beetle,  234,  262,  357 
Syntomosphyrum  esurus,  323 
Syrphid  Fly,  298,  299 
Syrphus  americana,  299 
Tachina,  323 
Telenomus  bifidus,  323 
Tenebrio  molitor,  331 
obscurus,  332 

T enebrioides  mauritanicus,  332 
Tent  Caterpillar,  252,  357,  3.58,  362,  363 
Tessellated  Tussock  Moth,  325,  326.  358 
Tinea  granella,  338 
Tribolium  confusum,  334 
fcrrugineum,  334 
Troctes  divinatorius,  339 
Trogoderma  tar  sale,  338 
Tulip  Tree  Scale,  237 
Turnip  Aphid,  358 
Tussock  Moth,  Hickory,  325,  358 
Tessellated,  325,  326,  358 
White-marked,  237,  325.  326,  357 
Twig  Borers,  360 
Tyloderma  foveolatum.  361 
Tyroglyphus,  339 
Walnut  Caterpillar  326.  358 
Web-worm,  Fall,  237,  319,  324,  325,  358 
Junipei,  237 

Weevil,  Bean,  Common,  333,  340,  343,  344 
Four-spotted,  333 
Granary,  33.5  344 
Pea,  332,  343.  344 
Pine  Red,  365 
Red. 367 
Rice,  335.  344 

West  Indian  Peach  Scale,  237 
Wheat  Midge  357.  366 
Wheel  Bug,  323 

White-marked  Tussock  Moth,  237,  *325.  326, 
357 

Wireworms,  357 
Woolly  Aphis,  242 
Work,  Chief  Line=;.  23  s 
Yellow-necked  Caterpillar,  328,  358 
Zygobcthria  nidicch,  250 


Planting  a colony  of  parasities.  Groton.  b.  Spraying  to  kill  gipsy  moth  caterpillars. 


PLATE  I 


GIPSY  MOTH  WORK 


PLATE  II. 


a.  Apple  leaves  injured  by  the  false  red  bug. 
Leaves  natural  size,  bug  nearly  three  times  enlarged. 


b.  Spraying  to  kill  aphis  and  red  bug. 
Smith’s  orchard,  Clintonville. 


FALSE  RED  BUG. 


PLATE  III. 


a.  Half-grown  apples  showing  red  bug  injury. 


b.  Mature  apples  injured  by  red  bugs  early  in  the  season. 


FALSE  RED  BUG. 


PLATE  IV. 


‘Ar  • 


a.  Eggs,  as  laid  in  the  soil. 
Five  times  enlarged. 


b.  Striped  cucumber  beetle. 
Enlarged  four  times. 


c.  View  at  farm  showing  protectors  over  cucumber  plants 


STRIPED  CUCUMBER  BEETLE, 


I,n  i.af'-'tf 
Of  1«£ 


PLATE  V. 


Cucumber  plants  injured  by  the  larvae  of  the  striped  beetle. 
Natural  size. 


PLATE  VI. 


I.  Adults,  female  and  male,  twice  natural  size;  2.  Eggs  in  pine  needle, 
about  four  times  enlarged;  3.  Cocoons,  natural  size; 

4.  Larvae  feeding  on  pine,  natural  size. 


IMPORTED  PINE  SAWFLY. 

Diprion  simile'.  Hartig. 


PLATE  VII 


IMPORTED  PINE  SAWFLY, 


Finns  cemhra  about  seven  feet  tall  almost  a.  Japanese  or  Bhotan  pine,  Finns  excelsa, 

defoliated  by  larva).  partially  stripped  by  larvae. 


PLATE  VIII. 


a.  A heap  containing  1,617  cocoons,  collected  from  pine  twigs. 


b.  Dorsal  and  lateral  view  of  larva,  twice  enlarged. 


c.  Cocoons  at  left  have  been  torn  open,  probably  by  birds;  those  at  right 
show  exit  holes  of  Chalcid  parasite.  Natural  size. 


IMPORTED  PINE  SAWFLY. 


I'LATE  IX. 


Or  iHf. 


a.  Male  and  female  antennae. 
Four  limes  enlarged 


b.  Old  cocoons  with 
new  ones  made  inside 
them.  Twice  natural 
size. 


c.  Eggs  laid  in  pine  needles,  four  times  enlarged. 


d.  Gynandromorph,  left  side 
like  female,  right  like  male. 
Twice  enlarged. 


e.  Tachinid  parasites 
which  were  unable  to 
escape  from  cocoons. 
Twice  enlarged. 


IMPORTED  PINE  SAWFLY. 


PLATE  X. 


POTATO  APHID. 


a.  Growing  tip  of  tomato  badly  infested  b.  Potato  plant  injured  by  aphids, 

with  aphids.  (After  Houser,  Guyton  and 
Lowry,  Ohio  Agr.  Expt.  Sta.,'3uU.  31 7-) 


PLATE  XL 


I 2 3 

a.  Three  important  predaceous  enemies  of  the 
pink  and  green  potato  aphid,  i.  Larva  of  lace- 
wing fly;  2.  Lady  beetle  larva;  3.  Larva  of 
Syrphus  fly.  (After  Houser,  Guyton  and  Lowry, 
Ohio.  Agr.  Expt.  Sta.,  Bull.  317.) 


b.  Potatoes  killed  by  pink  and  green  potato  aphid,  Hamilton  County,  Ohio 
(June  30,  1917.)  (After  Houser,  Guyton  and  Lowry, 

Ohio  Agr.  Expt.  Sta.,  Bull.  317.) 


POTATO  APHID. 


PLATE  yiU. 


b.  Rose  plant  with  bark  eaten  off  by 
cockroaches  Natural  size. 


AN  EXOTIC  COCKROACH. 


I 


VL.^rE  XIII. 


Easter  lilies  with  bark  and  roots  eaten  by  cockroaches.  Natural  size. 


AN  EXOTIC  COCKROACH. 


PLATE  XIV, 


a.  Adult  female,  ventral  and  dorsal  view.  Enlarged  three  times. 
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b.  Holes  in  newspaper  where  cockroaches  ate  the  cyanide  bait. 
No  dead  roaches  were  found. 

AN  EXOTIC  COCKROACH. 


PLATE  XV. 


a.  708  dead  cockroaches. 


b.  View  looking  downward  in  one  of  the  walks,  showing 
roaches  killed  by  kerosene  spray. 

AN  EXOTIC  COCKROACH. 


0 


a.  Nests  of  fall  web-worm. 
(After  Slingerland.) 


b.  Egg-cluster  on  peach 
leaf.  Natural  size. 


c.  Adult  female,  natural  size. 


d.  Young  larvae  feeding  on  hickory  leaf.  Natural  size. 

FALL  WEB-WORM. 


PLATE  XVII. 


lv:r; 
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a.  Nest  on  chestnut. 


b.  Nest  on  hickory. 


FALL  WEB-WORM. 


PLATE  XVIII. 


Hickory  tree  defoliated  by  the  fall  web-worm.  New  Canaan. 


FALL  WEB-WORM. 


PLATE  XIX. 


a.  Penultimate  stage  of  caterpillars.  Natural  size. 


b.  Fully-grown  caterpillar  on  leaf. 
Natural  size. 


c.  Cocoon.  Natural  size. 


d.  Adult.  Natural  size. 


HICKORY  TUSSOCK  MOTH. 


PLATE  XX. 


b.  Larva  of  tessellated  tussock  moth. 
Natural  size. 


c.  Trunk  of  maple  tree  showing 
tussock  moth  cocoons. 


a.  Female  and  egg-cluster  of 
hickory  tussock  moth. 
Natural  size. 


d.  Young  walnut  caterpillars  on 
hickory  leaf.  Natural  size. 


TUSSOCK  MOTHS. 


J^.ATE  XXL 


a.  Adult  female.  Natural  size 


d.  Cast  skins  on  tree  trunk. 


b.  Mature  larva.  Natural  size. 


c.  Pupa*.  Natural  size. 


e.  Egg-cluster.  Natural  size. 


WALNUT  CATERPILLAR 


PLATE  XXII. 


a.  Adult  female  and  male.  Natural  size. 


b.  Caterpillars  on  apple  twigs.  Natural  size. 

YELLOW-NECKED  CATERPILLAR. 

fail’s:.,  i-ii 
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PLATE  XXIII. 


a.  Adult  female  and  male.  Natural  size. 


b.  Parasitized  caterpillars.  Natural  size. 


c.  Mature  caterpillar.  Enlarged 
one  and  one-half  times. 


d.  Young  caterpillars. 
Natural  size. 
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RED-HUMPED  CATERPILLAR. 


PLATE  XXIV. 


a.  Drug  store  beetle.  Adults. 
Four  times  enlarged. 


b.  Common  meal  worm, 
adult  and  larva.  Xatural 
size. 


d.  Cadelle,  adult  and  larva. 
Twice  natural  size. 


e.  Pea  weevil,  adult  beetle. 
Four  times  enlarged. 


INSECTS  ATTACKING  STORED  FOOD  PRODUCTS. 


PLATE  XXV. 


i 


a.  Common  l^ean  weevil. 
Adult  beetles.  Four 
times  enlarged. 


% 


1).  Infested  cow  peas,  showing  eggs 
and  exit  holes  of  bean  weevil. 
Xatural  size. 


lei^ 

c.  Effect  of  air  slaked  lime.  Treated  seeds  at  N-tigfc I (After  Metcalf, 
North  Carolina  Agricultural  Experiment  Station.  Jour. 

Econ.  Ent.,  Vol.  lo,  plate  3,  fig.  2.) 


BEAN  WEEVIL. 


PLATE  XXVI. 


a.  Aleal  snout  moth. 
Natural  size. 


b.  European  grain  moth. 
Three  times  enlarged. 


c.  Mediterranean  flour  moth  and  cocoons,  slightly  enlarged. 


beetle.  Natural  size. 

e.  Ear  of  corn  injured 
by  the  European  grain 
moth.  Half  size. 

INSECTS  INJURING  STORED  FOOD  PRODUCTS. 
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PLATE  XXVII. 


a.  Peruvian  seed  corn  injured 
by  saw-toothed  grain  beetle. 
Reduced  one-half. 


b.  Pop  corn  showing  exit 
holes  of  Angoumois  grain 
moth.  Natural  size. 


c.  Saw-toothed  grain  beetle. 
Four  times  enlarged. 


d.  Kernels  of  corn  injured  by  the  Indian  meal  moth. 
Natural  size. 


INSECTS  INJURING  STORED  FOOD  PRODUCTS. 
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PJ.ATE  x"xvni. 


a.  View  in  Quinnipiac  Marsh,  New  Haven,  before  ditching. 


b.  Same  view,  after  ditching. 


MOSQUITO  ELIMINATION  WORK. 


PLAT  I-  XXH'X. 


a.  View  in  Old  Field  Creek  Marsh,  West  Haven,  before  ditching. 


MOSQUITO  ELIMINATION  WORK, 


PLATE  XXX. 


c.  Mines  in  bark  of  apple  twigs.  Natural  size. 

MOSQUITO  ELIMINATION  WORK  AND  APPLE  TWIG  MINER. 


a.  View  in  Quinnipiac  marsh,  showing  workmen  cleaning  old  ditch. 


b.  Larva  of  apple  twig  miner.  Enlarged  twelve  times. 


PLATE  XXXr. 


b.  Adult  of  spiraea  leaf 
roller.  Twice  enlarged. 


c.  Larger  pine  weevil. 
Four  times  enlarged. 


d.  Stems  of  evening  primrose  tunneled  by  weevils.  Natural  size. 

SPIRAEA  LEAF  ROLLER:  LARGER  PINE  WEEVIL:  INFESTED  STEMS 
OF  EVENING  PRIMROSE. 
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PLATE  XXXII 


WORK  OF  THE  LARGER  PINE  WEEVIL 


Pupal  cells  in  trunk  b.  Young  stone  pine,  Finns  cemhra,  from  nursery, 

of  red  pine.  injured  by  weevils. 
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G.  E.  Graham,  General  Assistant. 


Entomology. 


Forestry. 


Plant  Breeding. 


tv.  E.  Britton,  Ph.D.,  Entomologist;  State  Entomologist. 

B.  H.  tV.^LDEN,  B.Agr.,  First  Assistant. 

Q.  S.  Lowry,  B.Sc.,  I.  W.  Davis,  B. Sc. , | 

M.  P.  Zappe,  B.S.,  / 

Miss  G.  A.  Foote,  B.A.,  Stenographer. 

Walter  O.  Filley,  Forester;  also  State  Forester 

and  State  Forest  Fire  Warden. 
A.  E.  Moss,  M.F.,  Assistant  State  and  Station  Forester. 

Miss  E.  L.  Avery,  Stenographer. 

Don.-^.ld  F.  Jones,  M.S.,  Plant  Breeder. 

C.  D.  Hubbell,  Assistant. 


Vegetable  Growing.  W,  C.  Pelton,  B.S. 


Absent  on  leave,  In  U.  S.  Service. 


Report  on  Commercial  Fertilizers,  1917 


Bt  E.  H.  Jenkins,  Director,  and  John  Phillips  Street, 
Chemist  in  Charge  of  the  Analytical  Laboratory. 


During  1917  forty-four  individuals  and  firms  have  entered  for 
sale  in  this  state  410  brands  of  fertilizers  classified  as  follows: 


Nitrogenous  superphosphates  with  potash 167 

Nitrogenous  superphosphates  without  potash 160 

Bone  manures  and  tankage 34 

Fish,  blood,  castor  pomace  and  chemicals 49 


Total 410 


During  the  spring  months  V.  L.  Churchill,  the  sampling  agent 
of  the  Station,  visited  about  100  towns  and  villages  of  the  state 
and  gathered  samples  of  commercial  fertilizers.  These  repre- 
sented all  the  brands  registered  with  the  exception  of  the  following : 
Alpha  Portland  Cement  Co.'s  Alpha  Potash-Lime  Fertilizer; 
American  Agricultural  Chemical  Co.'s  Dissolved  Acid  Phosphate, 
H.  G.  Acid  Phosphate,  Grain  and  Seeding  Fertilizer,  Odorless 
Grass  and  Lawn  Top  Dressing  Revised,  Monarch  Potato  Manure, 
Great  Harvest  Potato  Special,  Lion  Brand  Potato  Manure,  Brad- 
ley’s Eclipse  Phosphate  1916,  Bradley’s  Extra  Potato  and  Root 
Special,  Bradley’s  Northland  Potato  Grower,  Bradley’s  Complete 
Manure  for  Top  Dressing  Grass  and  Grain,  Bradley’s  Triplex 
Potato  Special.  East  India  Economizer  Phosphate  1916,  East 
India  Pilgrim  Fertilizer  1916,  East  India  Mayflower  1916,  Quinni- 
piac  Com  Manure  1916,  Quinnipiac  Phosphate  1916,  Williams 
and  Clark’s  Royal  Phosphate  1916,  Williams  and  Clark’s  Match- 
less Fertilizer  1916;  Apothecaries  Hall  Co.'s  Victor  Com  Phos- 
phate; Bowker's  Superphosphate  with  Ammonia  1%,  Stockbridge 
Complete,  Potato  Phosphate  1916,  Complete  Alkaline  Tobacco 
Grower  1916;  Clark's  Special  Mixture;  Coe  Mortimer's  Extra 
Special  Potato  Fertilizer  Revised,  12%  Blood  Tankage;  James' 
Ground  Bone;  Lister's  Buyer’s  Choice  Acid  Phosphate,  Valley 
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Brand  Fertilizer  1916,  Celebrated  Tobacco  Fertilizer;  Man- 
chester's 14%  Acid  Phosphate,  Fine  Ground  Bone,  Ground  Tankage 
9-20;  National  Ammoniated  Phosphate  1916,  Excelsior  Potato' 
Fertilizer,  H.  G.  Top  Dressing  1916. 

A sample  of  the  American  Agricultural  Chemical  Co.’s  Grain 
and  Seeding  Fertilizer,  sent  by  a purchaser,  was  analyzed. 


Classification  of  Fertilizers  Analyzed. 

1.  Containing  nitrogen  as  the  chief  active  ingredient: 

Nitrate  of  soda 9 

Cotton  seed  meal 95 

Castor  pomace 8 

2.  Containing  phosphoric^acid  as  the  chief  active  ingredient: 

Basic  lime  phosphate 4 

Precipitated  bone  phosphate 6 

Precipitated  phosphate i 

Acid  phosphate 17 

Phospho  plaster i 

Barium  phosphate i 

3.  Containing  potash  as  the  chief  active  ingredient: 

Muriate  of  potash 3 

Cotton  hull  ashes i 

4.  Containing  nitrogen  and  phosphoric  acid: 

Fish  manures 12 

Tankage 13 

Bone  manures 21 

5 . Mixed  fertilizers : 

Nitrogenous  superphosphates  with  potash 147 

Nitrogenous  superphosphates  without  potash 198 

6.  Miscellaneous  fertilizers  and  waste  products: 

Sheep  manure 6 

Wood  ashes 20 

Household  wastes 28 

Limestone i ' 5 

Miscellaneous . . . 29 

Total 625 


NITRATE  OF  SODA. 


375 


I.  RAW  MATERIALS  CHIEFLY  VALUABLE  FOR 
NITROGEN. 

NITRATE  OF  SODA,  OR  SODIUM  NITRATE. 

As  offered  in  the  Connecticut  market  this  year,  nitrate  of  soda 
has  contained  an  average  of  15.44  per  cent,  of  nitrogen,  equivalent 
to  93.6  per  cent,  of  pure  sodium  nitrate. 

The  following  nine  samples  were  analyzed: 

9364.  Sold  by  Apothecaries  Hall  Co.,  Waterbury.  Sampled 
at  factory. 

8944.  Sold  by  Sanderson  Fertilizer  & Chemical  Co,,  New 
Haven.  Stock  of  C.  R.  Treat,  Orange. 

8947.  Sold  by  Wilcox  Fertilizer  Co.,  Mystic.  Sa  npled  at 
factory. 

9333.  Sold  by  Coe-Mortimer  Co.,  New  York  City.  Stock  of 
J.  E Stoddard,  Abington. 

9331.  Sold  by  Berkshire  Fertilizer  Co.,  Bridgeport.  Stock  of 
C.  Buckingham,  Southport. 

8939.  Sold  by  American  Agricultural  Chemical  Co.,  New  York 
City.  Stock  of  G.  S.  Phelps  & Co.,  Thompsonville. 

9352.  Sold  by  L.  T.  Frisbie  Co.,  New  Haven.  Sa: npled  at 
factory. 

8942.  Sold  by  Nitrate  Agencies  Co.,  New  York  City.  Stock 
of  E.  B.  Palmer,  Bridgeport. 

9361.  Sold  by  F.  S.  Royster  Guano  Co.,  Baltimore,  Md. 
Stock  of  A.  W.  Anderson,  Northford. 

Analyses  of  Nitrate  op  Soda. 


Station  No 9364  8944  8947  9333  9331  8939  9352  8942  9361 

Per  cent,  of  • • 

Nitrogen  guaranteed.  15.00  15.00  15.00  15.00  14.80  15.00  15.00  15.00  15.00 

Nitrogen  found 15.52  15.20  15.48  15.44  15-32  15-34  15-34  15-56  15-78 

Cost  per  ton $70.00  70.00  73.00  73.00  85.00  88.00  90.00  ....  90.00 

Nitrogen  costs  cents 

per  pound 22.6  23.0  23.6  23.6  27.7  28.7  29.3  28.5 


The  cost  of  nitrogen  in  nitrate  of  soda  in  small  lots  at  retail  has  been 
on  the  average  26  cents  per  pound,  1 1-2  cents  more  than  last  year,  and 
9 or  10  cents  more  than  in  1915. 
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The  supply  has  been  so  small,  however,  and  the  rise  in  price  as 
the  season  advanced  has  been  so  rapid  that  average  figures  have 
little  significance. 

COTTON  SEED  MEAL. 

Ninety-five  samples  of  this  material,  bought  for  use  as  a ferti- 
lizer, have  been  tested.  Most  of  the  samples  represent  car  lots. 

Of  the  69  samples  which  came  to  the  laboratory  with  guaranties, 
26  contained  the  claimed  amoimt  of  nitrogen  and  require  no  de- 
tailed report  here.  On  the  other  hand,  43,  or  62  per  cent,  of  the 
guaranteed  samples,  were  deficient  in  nitrogen.  The  analyses  of 
these  samples  are  given  in  the  table. 

The  deficiencies  were  not  quite  so  great  in  amoimt  as  last  year 
ranging  from  o.io  to  0.8I  per  cent.,  with  an  average  in  the  43 
samples  of  0.30  per  cent.  Based  on  the  average  cost  of  nitrogen 
in  cotton  seed  meal,  as  determined  below,  these  deficiencies  would 
warrant  a rebate  of  from  53  cents  to  $4.29  per  ton,  a considerable 
item  when  the  meal  is  purchased  in  car  lots. 

The  ninety-five  samples  contained  from  5.37  to  7.20  per  cent, 
of  nitrogen,  with  an  average  of  6.10  per  cent.  The  average  cost 
per  ton,  in  the  79  samples  where  the  price  was  furnished,  was 
$44.20,  about  $5.50  higher  than  last  year. 

Assuming  2.9  and  1.9  as  the  respective  percentages  of  phosphoric 
acid  and  potash  in  the  meal,  if  they  are  valued  at  4 cents  and  25  cents 
per  pound,  respectively,  the  nitrogen  of  cotton  seed  meal  in  the  ninety- 
five  samples  cost  on  the  average  26.5  cents  per  pound,  5.6  cents  higher 
than  last  year.  This  is  equivalent  to  $5.30  per  unit. 

Most  of  the  purchasers  report  that  where  the  nitrogen  in  the 
meal  was  less  than  guaranteed  they  had  little  difficulty  in  securing 
rebates. 

In  our  judgment  the  rebates  did  not  fully  compensate  for  the 
deficiency  where  not  more  that  $4.00  per  unit  was  allowed.  Cer- 
tainly, at  present  prices  of  meal,  $5.30  per  unit  is  none  too  high 
a rebate. 


COTTON  SEED  MEAL. 


377 


Cotton  Seed  Meals  Below  Guaranty. 


Manufacturer  or  Jobber, 
Car  No.  or  Marks. 


Purchased,  Sampled,  or  Sent  by 


Per  cent. 
Nitrogen. 


8746 

8747 

8748 


9337 

8888 

8743 

8744 

8745 


9205 

9105 

8750 

8805 

9102 


9252 

9112 

9111 

9110 

9108 

9107 

9106 

9103 

9022 

8847 

8781 

8761 

8762 


Apothecaries  Hall  Co., 
Waterbary. 

17264 

27058' 

14897 


K.  C.  Kulle,  Suffield, 


F.  W.  Brode  & Co., 
Memphis. 


77066, 

36777 

26551 


E.  N.  Austin,  Suffield. 

u u u 

K.  C.  Kulle.  Suffield.  ! 


C.  L.  Campbell  & Co. 


E.  Crosby  & Co.,  Brattle- 
boro,  Vt. 

27351 


Farmers’  Co-op.  Asso.,  Woodstock. 
D.  J.  Sullivan,  Suffield 


S.  P.  Davis,  Little  Rock,  Ark. 


S.  F.  Brown,  Windsor. 


East  St.  Louis  Cotton  Oil  Co. 

92365 


R.  Smith,  Poquonock 


Rodney  J.  Hardy  & Sons 

R.  S.  5 


Geo.  S.  Phelps  & Co.,  Thompson- 
ville 


5-83 

5.70 

5.83 


5-90 

5-92 

5-86 

6.07 

6.00 


6.05 
6.07 
6.05 

5.69 

5.55 


Humphreys-Godwin  Co. 

105511 

50492 

171212 

5136 

84575 

45934 

240265 

45240 

98855 

14575 ‘ 

13556 

37750 

550565 


E.  S.  Seymour,  Suffield. 
Spencer  Bros.,  Suffield. 


S.  J.  Orr,  W.  Suffield 

F.  D.  Lawton  & Son,  Unionville. 

Spencer  Bros.,  Suffield 

Olds  & Whipple,  Hartford 


, 80 

.95 

.55 

• 37 
,02 
,84 
,86 

96 

97 
75 
04 

44 

39 


6.17 
6.17 
6.17 


6.38 
6.38 
6.17 
6.17 
6.17 


6.17 

6.18 
6.17 
6.17 

5-76 


6.18 
6.18 
6.18 
6.18 
6.18 
6.18 
6. 18 
6.18 
6.17 

6.17 

6. 18 
6.56 
6.56 


$39-00 

39-00 

39-00 


43-00 

43-00 

39-00 

39-00 

39-00 


45-50 

43.50 

39-00 

39.00 

46.00 


43.00 

43.00 

43- 00 

43.00 

44- 75 
44-75 

43.00 

44.00 


39-00 

50.00 

50.00 
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Cottonseed  Meals  Below  Guaranty. — Continued. 


Station  No. 

Manufacturer  or  Jobber, 
Car  No.  or  Marks. 

Purchased,  Sampled,  or  Sent  by 

Found. 

cent. 

ogen. 

0 

C 

oJ 

cd  ' 

0 

Cost  per  ton. 

Poe  Cottonseed  Products 

Co.,  Memphis. 

9046 

Amer.  Rnmfltrn.  Tnh.  Gn..  Hnrtfnrd 

6.05 

6.17 

J.  E.  Soper  Co.,  Boston. 

8780 

20769 

Spencer 

Bros.,  Snffield 

5-98 

6.18 

$39.00 

Southern  Cotton  Oil  Co., 

Memphis. 

9163 

28087 

Conn.  Tobacco  Corp.,  Silver  Lane 

5-70 

6. 17 

44-50 

9164 

60770 

U 

a U U 

u 

5-92 

6. 17 

44-50 

9013 

133895 

U 

u u u 

a 

5-8i 

6.17 

44-50 

9014 

24948 

u 

u a u 

u 

5.78 

6.17 

44-50 

9015 

151067 

a 

u u u 

u 

5.78 

6.17 

44-50 

9016 

151064 

u 

u u a 

u 

5-73 

6. 17 

44-50 

9017 

151049 

a 

u u a 

u 

5-78 

6.17 

44-50 

9012 

151072 

a 

u u u 

u 

5-74 

6. 17 

44-50 

8823 

36238 

K 

u u a 

a 

5-91 

6.17 

44-50 

8824 

151059 

u 

U U H 

u 

6.01 

6.17 

44-50 

8802 

16002 

u 

a u u 

u 

5-97 

6.17 

44-50 

Union  Seed  & Fert.  Co. 

9158 

40656 

Tobn  Sullivan  & Son.  Snfficld.. 

6 . 00 

6.17 

42.50 

Virginia-Carolina  Chem.  Co. 

N.  Y.  City. 

9458 

27871 

Conn.  Tobacco  Corp.,  Silver  Lane 

5-46 

5-76 

46.00 

9459 

36400 

U 

u a a 

u 

5-42 

5-76 

46.00 

9460 

87114 

U 

u a u 

u 

5-52 

5-76 

46.00 

CASTOR  POMACE. 

This  is  a residue  from  the  manufacture  of  castor  oil  and  is  used 
chiefly  as  a tobacco  fertilizer.  Experience  indicates  that  it  is  a 
little  slower  in  its  action  than  cotton  seed  meal  and  that  it  gives 
a somewhat  heavier  quality  to  the  tobacco  leaf.  Stock  will  eat 
it  greedily  if  they  have  the  chance,  but  it  is  extremely  poisonous. 

The  following  eight  samples  were  analyzed : 

8940.  Sold  by  American  Agricultural  Chemical  Co.,  New  York 
City.  Stock  of  C.  F.  Allen,  Warehouse  Point. 

8871.  Sold  by  Apothecaries  Hall  Co.,  Waterbury.  Sampled 
and  sent  by  Karl  C.  Kulle,  Suifleld. 
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9330.  Sold  by  Apothecaries  Hall  Co.,  Waterbury.  Stock  of 
W.  J.  Reeves,  Windsorville. 

9350.  Sold  by  Baker  Castor  Oil  Co.,  New  York  City.  Stock 
of  Olds  & Whipple,  Hartford. 

9332.  Sold  by  Berkshire  Fertilizer  Co.,  Bridgeport.  Stock  of 
W.  N.  Pinney,  Rockville. 

9390.  Sold  by  Coe-Mortimer  Co.,  New  York  City.  Stock  of 
M.  C.  Griffin,  East  Granby. 

9360.  Sold  by  Olds  & Whipple,  Hartford.  Stock  of  J.  N. 
Lasbury,  Broad  Brook. 

8945.  Sold  by  Spencer  Bros.,  Suffield.  Sampled  at  factory. 


Analyses  of  Castor  Pomace. 


Station  No 

. 8940 

8871 

9330 

9350 

9332 

9390 

9360 

8945 

Per  cent,  of 

Nitrogen  guaranteed  4.53 

5.00 

4-52 

4.50 

4-52 

4-53 

5.00 

4.84 

Nitrogen  found.  . 

. 4.65 

3.45 

4.61 

4.75 

4.71 

4.66 

5.06 

4.91 

Cost  per  ton 

. $32.25 

32.00 

34.00 

31.00 

31.00 

28.00 

32.00 

30.00 

In  sample  9350  one  per  cent,  each  of  phosphoric  acid  and  potash 
was  guaranteed;  the  sample  contained  1.46  per  cent,  of  phos- 
phoric acid  but  only  0.45  per  cent,  of  water-soluble  potash. 

Sample  8871  was  1.55  per  cent,  deficient  in  nitrogen. 

The  average  nitrogen  content  of  the  samples  was  4.60  per  cent, 
and  the  average  cost  per  ton,  $31.28. 

Assuming  a value  of  4 cents  per  pound  for  phosphoric  acid  and  25 
cents  per  pound  for  potash,  the  average  cost  of  nitrogen  per  pound  in 
castor  pomace  this  year  was  27.3  cents,  or  $5.46  per  unit. 

II.  RAW  MATERIALS  CHIEFLY  VALUABLE  FOR 
PHOSPHORIC  ACID. 

BASIC  LIME  PHOSPHATE. 

Shipments  of  basic  phosphate  from  abroad  have  been  almost 
cut  off  on  account  of  the  war.  As  a substitute  for  basic  phosphate 
a product  called  “basic  lime  phosphate"  has  been  put  on  the  mar- 
ket, of  which  we  have  analyzed  four  samples  of  two  brands. 
“Available  phosphoric  acid"  was  determined  by  the  so-called 
Wagner  method. 

9367.  Basic  Lime  Phosphate.  Sold  by  American  Agricultural 
Chemical  Co.,  New  York  City.  Stock  of  C.  R.  Main,  Norwich. 
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9469.  Same  brand  as  9367.  Stock  of  W.  P.  Chipman  & Son, 
Talcottville. 

9370.  Basic  Fruit  and  Legume  Phosphate.  Sold  by  Coe- 
Mortimer  Co.,  New  York  City.  Stock  of  Willis  Smith,  Winsted. 
9434.  Same  brand  as  9370.  Stock  of  A.  T.  Henry,  Wallingford. 


Analyses  of  Basic  Lime  Phosphate. 


Station  No 

9367 

9469 

9370 

9434 

Per  cent,  of 

Total  phosphoric  acid 

14.29 

14.10 

14.02 

15-65 

“Available”  phosphoric  acid  guaran- 

ty 

13.00 

12.00 

13.00 

13.00 

“Available”  phophoric  acid  found  . . 

II. 81 

II. 71 

12.28 

13-13 

Cost  per  ton 

$22.00 

15.00 

One  sample  of  each  brand  contained  less  “available”  phosphoric 
acid  than  was  guaranteed. 


PRECIPITATED  BONE  PHOSPHATE. 

This  is  a manufacturing  by-product  and  consists  of  fine  precipi-  * 
tated  phosphate  of  lime,  neutral  in  reaction,  and  contains  no 
nitrogen.  It  is  very  readily  soluble  in  ammonium  citrate  solution 
and  is  quickly  available  to  crops.  It  is  at  present  chiefly  used  as 
a tobacco  fertilizer. 

Six  samples  were  analyzed,  all  of  which  were  sold  by  Olds  and 
Whipple,  Hartford.  9371  was  sampled  by  the  Station  at  the 
factory,  and  9373  by  the  Station  from  the  stock  of  F.  T.  Phelps, 
Suifield;  8711,  8712  and  8742  were  sampled  and  sent  by  the 
seller;  8872  was  sampled  and  sent  by  Karl  C.  Kulle,  Suifield. 
The  respective  car  numbers  for  the  last  four  samples  were  88300, 
73792,  4822  and  73365- 

The  guaranty  for  the  material  was  28  per  cent,  “available”  and 
32  per  cent,  total  phosphoric  acid. 


Analyses  of  Precipitated  Bone  Phosphate. 


Station  No 

9371 

9373 

8711 

8712 

8742 

8872 

Per  cent,  of 

Water-soluble  phosphoric  acid.  . 

1.56 

1-33 

1.41 

1-37 

1. 01 

1.50 

Citrate-soluble  phosphoric  acid. 

29.98 

27.98 

28.67 

28.44 

30.6^ 

29.10 

Citrate-insoluble  phosphoric  acid 

8.02 

7.61 

6.00 

6.49 

8.64 

7.02 

Total  phosphoric  acid 

39-56 

36.92 

36.08 

36.30 

40.30 

37-62 

“Available”  phosphoric  acid 

31-54 

29.31 

30.08 

29.81 

31.66 

30.60 

The  above  samples  sold  at  the  rate  of  $1.40  to  $1.50  per  unit  of  “avail- 
able” phosphoric  acid,  or  from  7.0  to  7.5  cents  per  pound. 
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PRECIPITATED  PHOSPHATE. 

9369.  Sold  by  Berkshire  Fertilizer  Co.,  Bridgeport.  Stock  of 
W.  N.  Pinney,  Rockville.  Cost  $30.00  per  ton.  Guaranteed  22 
per  cent,  “available”  phosphoric  acid.  It  contained 


Water-soluble  phosphoric  acid 5.43 

Citrate-soluble  phosphoric  acid 18.78 

Citrate-insoluble  phosphoric  acid 0.95 

Total  phosphoric  acid 25.16 

‘‘Available”  phosphoric  acid 24.21 


“Available”  phosphoric  acid  cost  6.2  cents  per  pound. 

DISSOLVED  ROCK  PHOSPHATE  OR  ACID  PHOSPHATE. 

This  material  is  made  by  treating  mineral  phosphates  or  phos- 
phate rock  with  oil  of  vitriol  (sulphuric  acid) , which  converts  the 
larger  part  of  the  phosphoric  acid  into  forms  soluble  in  water,  and 
at  the  same  time  changes  into  sulphate  of  lime  a large  part  of  the 
lime  which  was  previously  combined  with  phosphoric  acid. 

The  guaranty  usually  gives  the  percentage  of  “available”  phos- 
phoric acid.  This  is  only  a trade  name  for  the  sum  of  the  water- 
soluble  and  citrate-soluble  phosphoric  acid.  Its  amotmt  gives 
no  certain  indication  of  the  actual  availability  of  this  phosphoric 
acid  to  crops.  In  acid  phosphate,  however,  well  made  from 
domestic  rock,  it  is  fair  to  assume  that  the  larger  part  of  the  “avail- 
able” is  also  agriculturally  available. 

The  following  seventeen  samples  were  analyzed: 

9353.  Sold  by  E.  Manchester  & Sons,  Winsted.  Stock  of 
H.  H.  McKnight,  Ellington. 

9328.  Sold  by  L.  T.  Frisbie  Co.,  New  Haven.  Stock  of  H.  G. 
Cooke,  Branford. 

9356.  Sold  by  Virginia-Carolina  Chemical  Co.,  New  York  City. 
Stock  of  Tanner  & Wilcox,  Winsted. 

8943.  Sold  by  Nitrate  Agencies  Co.,  New  York  City.  Stock 
of  Edward  White,  Rockville. 

9324.  Sold  by  Armour  Fertilizer  Works,  Chrome,  N.  J.  Stock 
of  Edward  White,  Rockville. 

8816.  Sold  by  L.  T.  Frisbie  Co.,  New  Haven.  Sampled  and 
sent  by  F.  W.  Browning,  Norwich. 

8938.  Sold  by  American  Agricultural  Chemical  Co.,  New  York 
City.  Stock  of  L.  F.  Burr,  Branford. 

9322.  Sold  by  American  Agricultural  Chemical  Co.,  New 
York  City.  Stock  of  J.  A.  Glasnapp,  West  Cheshire. 

8946.  Sold  by  Wilcox  Fertilizer  Co.,  Mystic.  Sampled  at 
factory. 
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8937.  Sold  by  American  Agricultural  Chemical  Co.,  New 
York  City.  Stock  of  L.  F.  Burr,  Branford. 

9327.  Sold  by  Coe-Mortimer  Co.,  New  York  City.  Stock  of 
J.  E.  Stoddard,  Abington. 

9351.  Sold  by  L.  T.  Frisbie  Co.,  New  Haven.  Sampled  at 
factory. 

9321.  High  Grade  Soluble  Phosphate.  Sold  by  Coe-Mortimer 
Co.,  New  York  City.  Stock  of  Joseph  Hiunphreys,  Danbury. 

9326.  Soluble  Phosphate.  Sold  by  Bowker  Fertilizer  Co., 
New  York  City.  Stock  of  A.  R.  Manning,  Yantic. 

9355.  Sold  by  F.  S.  Royster  Guano  Co.,  Baltimore,  Md. 
Stock  of  W.  Howard,  Windsor. 

8941.  Sold'  by  Apothecaries  Hall  Co.,  Waterbury.  Sampled 
at  factory. 

8760.  Plain  Superphosphate.  Sold  b}^  Sanderson  Fertilizer  & 
Chemical  Co.,  New  Haven.  Sampled  and  sent  by  A.  B.  Smith, 
Clin  ton  ville.  Suspected  of  containing  added  lime.  27.88  per  cent, 
was  present,  not  an  abnormal  amount. 

Analyses  of  Acid  Phosphate. 
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9353 

13.87 

3.87 

1-39 

19.13 

17.74 

16.0 

$18.50 

5.2 

9328 

13.36 

2.31 

0.74 

16.41 

15.67 

14.0 

17.00 

5.4 

9356 

15.96 

1.77 

0.27 

18.00 

17.73 

16.0 

19.00 

5.4 

8943 

15.41 

1.29 

0.86 

17.56 

16.70 

16.0 

18.50 

5.5 

9324 

14.83 

1.64 

0.52 

16.99 

16.47 

16.0 

18.50 

5.6 

8816 

16.42 

1. 15  . 

0.29 

17.86 

17.57 

16.0 

20.00 

5.7 

8938 

14.29 

2.81 

0.82 

17.92 

17.10 

16.0 

21.00 

6.1 

9322 

11.02 

6.71 

0.64 

18.37 

17.73 

18.0 

22.50 

6.3 

8946 

15.05 

2.22 

0.13 

17.40 

17.27 

16.0 

22.00 

6.4 

8937 

9.48 

5.85 

0.79 

16.12 

15.33 

14.0 

20.00 

6.5 

9327 

12.71 

3.96 

0.36 

17.03 

16.67 

16.0 

22.00 

6.6 

9351 

15.92 

1.25 

0.78  - 

17.95 

17.17 

16.0 

23.00 

6.7 

9321 

10.84 

4.70 

0.49 

16.03 

15.54 

14.0 

22.00 

7.1 

9326 

9.96 

4-79 

0.50 

15.25 

14.75 

14.0 

24.00 

8.1 

9355 

13.03 

3.41 

0.36 

16.80 

16.44 

16.0 

8941 

12.44 

.2.10 

0.50 

15.04 

14.54 

14.0 

8760  17.00 
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One  of  the  above  samples  was  guaranteed  18  per  cent,  “avail- 
able”; ten  were  guaranteed  16  per  cent.,  and  five  14  per  cent. 

The  average  cost  of  “available”  phosphoric  acid  in  the  above  samples 
was  6.2  cents  per  pound,  about  0.75  cents  less  than  last  year. 

PHOSPHO  PLASTER. 

9368.  Sold  by  American  Agricultural  Chemical  Co.,  New 
York  City.  Stock  of  A.  L.  Burdick,  Westbrook.  Guaranteed  2 
per  cent,  “available”  phosphoric  acid.  It  contained 


Water-soluble  phosphoric  acid 2.03 

Citrate-soluble  phosphoric  acid 2.63 

Citrate-insoluble  phosphoric  acid 2.21 

Total  phosphoric  acid 6.87 

“Available”  phosphoric  acid : 4.66 

Lime  (calcium  oxid) 31-93 


BARIUM-PHOSPHATE. 

9408.  Sold  by  Witherbee,  Sherman  & Co.,  Port  Henry,  N.  Y. 
Stock  of  Station  Farm,  Mt.  Carmel.  Guaranteed  14  per  cent, 
phosphoric  acid,  7 per  cent,  barium  sulphid. 

It  contained  15.34  per  cent,  phosphoric  acid,  chiefly  in  in- 
soluble forms. 

III.  RAW  MATERIALS  OF  HIGH  GRADE  CONTAINING 

POTASH. 

Owing  to  the  war  very  little,  if  any,  potash  has  been  shipped  to 
this  country  during  the  past  three  years.  The  three  samples  of 
muriate  of  potash  analyzed  represented  stock  in  the  hands  of 
farmers  who  were  tempted  by  the  abnormally  high  prices  to  dis- 
pose of  their  surplus  stock. 

MURIATE  OF  POTASH. 

8691,  8692.  Stock  of  Samuel  Wilson,  Waterbury.  They  con- 
tained 53.92  and  52.44  per  cent,  of  potash,  respectively. 

8801.  Stock  of  W.  T.  Peters,  Cheshire.  It  contained  58.24 
per  cent,  of  potash. 

COTTON  HULL  ASHES. 

9279.  Sold  by  Olds  and  Whipple,  Hartford.  Car  No.  22120; 
stock  of  Windsor  Tobacco  Growers  Corporation,  Windsor.  Cost 
$6.00  per  imit  of  water-soluble  potash,  equivalent  to  30  cents  per 
pound  for  actual  potash.  It  contained  24.78  per  cent,  of  potash. 
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IV.  RAW  MATERIALS  CHIEFLY  VALUABLE  FOR 
NITROGEN  AND  PHOSPHORIC  ACID.  ^ 

FISH  MANURES.  ' 

The  twelve  samples  analyzed  show  considerable  imiformity  in 
the  content  of  nitrogen,  which  ranges  from  7.28  to  9.75  per  cent., 
with  an  average  of  8.34  per  cent.  The  phosphoric  acid,  however, 
shows  a wide  range,  from  2. 75  to  10.41  per  cent.,  with  an  average 
of  6.77  per  cent.  Six  of  the  samples  failed  to  meet  their  guaranties, 
two  being  deficient  in  nitrogen,  one  in  phosphoric  acid,  and  three 
in  both  of  these  elements.  9365  and  9100  contained  only  about 
half  of  the  phosphoric  acid  guaranteed. 

The  average  cost  was  $53.44  per  ton,  about  $2  higher  than  last  year. 
If  the  phosphoric  acid  were  valued  at  4 cents  per  pound,  the  nitrogen  cost 
on  the  average  28.8  cents  per  pound;  if  at  6 cents  per  pound,  the  nitrogen 
cost  27.2  cents. 


Analyses  of 
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z 

C! 

_o 

cO 


Manufacturer 


Dealer  or  Purchaser 


8921 

9045 

9323 

9365 

9325 

9374 

9357 

8924 
9354 

8925 


Sampled  hy  Station: 

Amer.  Agr.  Chem.  Co 

Amer.  Agr.  Chem.  Co 

Amer.  Agr.  Chem.  Co 

Apothecaries  Hall  Co 

Berkshire  Fert.  Co 

E.  D.  Chittenden  Co 

International  Agr.  Corp . 

Olds  and  Whipple 

Olds  and  Whipple 

F.  S.  Royster  Guano  Co 


C.  O.  Treat,  Manchester. . 

C.  K.  Hale,  Chicopee 

Spencer  Bros.,  Suflield. . . . 

Factory 

Factory 

F.  T.  Phelps,  Suffield 

S.  B.  Smith,  East  Haven. . 
J.  Gamble,  Thompsonville 

Factory 

S.  J.  Orr,  West  Suffield. . . 


Sampled  hy  Purchaser: 

9100*  L.  T.  Frisbie  Co 

8873  Olds  and  Whipple 


John  Leonard,  Burnside 
K.  C.  Kulle,  Suffield.  . . 


Contained  3.10  per  cent,  chlorin. 
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TANKAGE. 

{Analyses  on  pages  j86  and  38/.) 

This  material,  made  from  the  waste  of  slaughter  houses  and  meat 
markets,  naturally  shows  considerable  differences  in  composition, 
depending  upon  the  relative  amounts  of  meat  and  bone  present. 

The  thirteen  samples  analyzed  fall  into  two  quite  well-defined 
groups,  the  one  containing  from  4.26  to  5.67  per  cent,  of  nitrogen 
and  from  14.06  to  21.42  per  cent,  of  phosphoric  acid,  the  other 
containing  from  7.16  to  8.34  per  cent,  of  nitrogen  and  from  5.62 
to  1 1. 19  per  cent,  of  phosphoric  acid. 

The  samples  of  the  first  group,  approximately  6-30  grade,  cost 
from  $28  to  $42  per  ton;  the  higher  grade  tankages,  9-20,  cost 
from  $48  to  $55  per  ton.  • 

The  average  composition  and  cost  of  the  two  grades  were  as 


follows : 

Phosphoric 

Cost  per 

Grade. 

Nitrogen. 

Acid. 

Ton. 

6-30 

4.78 

17-39 

$35-33 

9-20 

7.83 

7.96 

51.00 

Only  four  of  these  samples  could  be  called  fine,  having  50  per 
cent,  or  more  by  weight  in  particles  smaller  than  1-50  inch. 

Two  samples  failed  to  meet  their  nitrogen  guaranty,  one  that 
for  phosphoric  acid,  and  one  was  deficient  in  both  nitrogen  and 
phosphoric  acid. 


Fish  Manures. 


Nitrogen 

Phosphoric  Acid. 

Total  Phos- 
phoric Acid. 

Cost  p«r  ton. 

As  Ammonia 

As  Organic 

Total 

found. 

Total 

guaranteed. 

Water- 

soluble. 

Citrate- 

soluble. 

Citrate- 

insoluble. 

Found. 

Guaranteed. 

0.20 

7-77‘ 

7-97 

8.23 

0.85 

5 03 

0.36 

6.24 

6.0 

$55-00 

0.22 

7.90 

8.12 

8.23 

0-37 

7.10 

2-94 

10.41 

6.0 

0.  19 

7.81 

8 . 00 

8.23 

0.65 

4.01 

0.75 

5-41 

6.0 

55-00 

0. 14 

7.62 

7-76 

8 . 20 

0.25 

2.24 

0.26 

2.75 

5 • 5 

48.00 

0.24 

8.23 

8-47 

8.23 

0.40 

5 04 

1-74 

7.18 

6.0 

57.00 

2.23 

505 

7.28 

8.00 

0. 18 

4.02 

0.83 

5 03 

6.0 

52.00 

0.23 

8.01 

8 . 24 

8 . 20 

0.32 

4.87 

2.09 

7 . 28 

• «.••• 

0.13 

9.41 

9-54 

8.23 

0.38 

5.81 

1.68 

7-87 

5-5 

55-00 

0.25 

8.69 

8.94 

8.23 

0.80 

5-53 

I-5I 

7.84 

5-5 

55-00 

0.  II 

8.15 

8.26 

8.23 

0.50 

4.61 

1. 41 

6.52 

50 

7.71 

7.41 

6-95 

14.0 

50.00 

9-75 

8.23 

7.82 

5-5 

54.00 
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Analyses  of 


o 

Z 


c« 

CO 


8922 
9366 
9461 

9334 

9335 

9336 

8923 

9358 

9359 

9362 

9363 
8926 
8948 


Manufacturer. 


Amer.  Agr.  Chem.  Co 

Apothecaries  Hall  Co 

Atlantic  Packing  Co 

Coe-Mortimer  Co.  (6-30) 

Conn.  Fat  Rend,  and  Fert.  Corp.  . . 

L.  T.  Frisbie  Co 

L.  T.  Frisbie  Co 

Lister's  Agr.  Chem.  Works  (Cele- 
brated Ground  Bone  and  Tankage) 

E.  Manchester  & Sons 

Sanderson  Fert.  & Chem.  Co 

Sanderson  Fert.  & Chem.  Co 

Wilcox  Fertilizer  Co ‘ 


Dealer  or  Purchaser. 


Spencer  Bros.,  Suffield 

Factory 

Frank  S.  Platt  Co.,  New  Haven.  . . . 

Willis  Smith,  Winsted 

Factory 

Factory 

Knowles,  Lombard  Co.,  Guilford.  . . 

S.  J.  Orr,  West  Suffield 

H.  H.  McKnight,  Ellington 

W.  H.  Burr,  Westport 

Factory 

Factory 

S.  D.  WModruff  Sons,  Orange 


BONE  MANURES. 

( Analyies  on  pages  388  and  38 Q.) 

The  analyses  of  twenty-one  samples  of  bone  are  given  in  the 
table.  “Bone,”  like  tankage,  has  a wide  range  of  composition, 
some  samples  being  from  raw  bone  with  or  without  much  adhering 
meat  and  cartilage,  others  representing  bone  which  has  been 
cooked,  the  grease  and  nitrogenous  matter  being  partially  removed. 

The  average  per  cent,  of  nitrogen  in  these  samples  is  3.40  and 
of  phosphoric  acid  23.35.  The  average  cost  per  ton,  barring  the 
exceptional  prices  of  9393  and  9387,  was  $40.60. 

Two  samples  failed  to  meet  their  nitrogen  and  two  their  phos- 
phoric acid  guaranties. 

V.  MIXED  FERTILIZERS. 

NITROGENOUS  SUPERPHOSPHATES. 

Regarding  Guaranties. 

The  following  tables,  pages  394  to  415,  present  375  analyses. 

Of  those  sampled  by  the  Station  Agent  143  are  guaranteed  to 
contain  potash.  172  contain  no  potash.  Three  brands  were 
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Tankage. 


Nitrogen. 

Phosphoric 
Acid . 

Mechanical 

Analysis. 

Cost  per  ton. 

As  Ammonia. 

As  Organic. 

Total 

found. 

Total 

guaranteed. 

Found. 

1 

Guaranteed. 

Finer  than 
1-50  inch. 

Coarser  than 
i-SO  inch. 

0-39 

5 

.28 

5-67 

4-94 

14.06 

13-73 

40 

60  . 

$38.00 

0.13 

5 

•52 

5-65 

4-94 

16 . 76 

13-73 

38 

62 

36.00 

0.17 

6 

•99 

7.16 

7.41 

7.18 

9-15 

50 

50 

50.00 

0.46 

5 

.19 

5-65 

4-94 

14.78 

13-73 

44 

56 

0.20 

4 

.06 

4 . 26 

3.00 

21.42 

20.00 

59 

41 

28.00 

0.22 

4 

.46 

4.68 

4.92 

15.62 

15.00 

18 

82 

42.00 

0.22* 

7 

•35 

7-57 

7-38 

II. 19 

10.00 

24 

76 

48.00 

0.  14 

2 

•56 

2 . 70 

2.67 

13-85 

12.00 

56 

44 

0.41 

4 

•56 

4-97 

4-93 

19 -33 

13-73 

45 

55 

33-00 

0.33 

4 

•51 

4.84 

4-94 

20 . 20 

13-73 

64 

36 

0.29 

4 

•34 

4-63 

4-94 

20 . 46 

13-73 

62 

38 

35-00 

0.24 

7 

•99 

8.23 

8.24 

5.62 

8.00 

28 

72 

55-00 

0.28 

8 

.06 

8.34 

5.86 

33 

67 

guaranteed  to  contain  four  per  cent,  of  potash,  though  only  one 
had  nearly  that  amount.  Seven  brands  guaranteed  3 per  cent., 
nineteen  2,  and  the  rest  i per  cent,  or  less. 

Of  the  brands  containing  potash  about  23  per  cent,  failed  to 
meet  their  guaranty  in  one  ingredient,  while  of  the  172  without 
potash  16.8  per  cent,  failed  in  the  same  way. 

In  a large  number  of  cases,  however,  a shortage  of  one  ingredient 
was  made  good  by  an  overrun  of  another,  so  that  the  buyer  re- 
ceived full  value  for  his  money,  but  in  the  following  brands  this 
was  not  the  case.  Reckoning  nitrogen  at  27  cents,  available 
phosphoric  acid  at  6 and  potash  at  30  cents  per  pound,  respec- 
tively, the  deficiency  in  money  value  per  ton  was: 


No.  Name  of  Brand  Deficiency  in  Ten  Value 

9213  Armour's  Bidwell’s  3-8-1 $1.88 

9299  “ 5-8-4  Fertilizer 4.65 

9290  “ 7-6-1  « 3.83 

9240  Bowker’s  Complete 9.52 

9293  Coe-Mortimer’s  Red  Brand  Excelsior 3-50 

9405  National  Fertilizer  Co.’s  Extra  H.  G.  Potato 1.81 

9039  Rogers  & Hubbard  Co.’s  Bone  Base  Soluble  Potato 1.68 

9306  A.  A.  C.  Co.’s  H.  G.  Grass  Top  Dressing 1.80 

9316  Atlantic  Packing  Co.’s  Tobacco  Speciak 1.17 

9130  International  Agr’l  Corp’s.  Buffalo  Top  Dresser 3.15 

9131  “ " “ Vegetable  and  Potato 1.99 

9173  N.  E.  Fertilizer  Co.’s  Potato  Fertilizer 1.26 
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Analyses  of 


a 

'Z. 

c 

.2 

0: 

n 


9376 

9377 

9378 

9379 

9380 

9381 
9375 
9414 

9382 

9383 

9385 

9384 
9393 
9392 

9386 

9387 

9388 

9389 


8829 

9024 

8775 


Manufacturer  and  Brand. 


Dealer  or  Purchaser. 


Sampled  by  Station: 

Amer.  Agr.  Chem.  Co.,  Fine  Ground  Bone.  . 

Apothecaries  Hall  Co.,  Bone 

Armour  Fertilizer  Works,  Bone  Meal 

Berkshire  Fertilizer  Co.,  Fine  Ground  Bone. 
Bowker  Fertilizer  Co.,  Fresh  Ground  Bone. . 

Coe-Mortimer  Co.,  Fine  Ground  Bone 

L.  T.  Frisbie  Co.,  Fine  Bone  Meal 

L.  T.  Frisbie  Co.,  Bone  Meal 

Lister’s  Agr.  Chem.  Works,  Bone  Meal 

Lowell  Fertilizer  Co.,  Ground  Bone 

Rogers  & Hubbard  Co.,  Hubbard’s  Pure 

Raw  Knuckle  Bone  Flour 

Rogers  & Hubbard  Co.,  Hubbard’s  Strictly 

Pure  Fine  Bone 

Rogers  & Hubbard  Co.,  Rogers’  Knuckle 

Bone  Flour 

Rogers  & Hubbard  Co.,  Rogers’  Pure  Fine 

Ground  Bone 

F.  S.  Royster  Guano  Co.,  Fine  Ground  Bone 

Meal 

Sanderson  Fert.  & Chem.  Co.,  Fine  Ground 
Bone 

M.  L.  Shoemaker  & Co.,  Swift-Sure  Bone 

Meal 

Wilcox  Fertilizer  Co.,  Pure  Ground  Bone.  . . 


L.  F.  Burr,  Branford 

Factory 

Brower  & Malone,  Norwalk 

Wheeler  & Co.,  Bridgeport 

A.  L.  Burdick,  Westbrook 

J.  E.  Stoddard,  Abington. ....... 

Lightbourn  & Pond,  New  Haven. 
Frank  S.  Platt  Co.,  New  Haven.  . 

F.  C.  Benjamin,  Danbury 

Geo.  S.  Phelps  & Co.,  Thompson  viH« 

E.  A.  Buck,  Willimantic 

J.  P.  Barstow  & Co.,  Norwich 

Cadwell  & Jones,  Hartford 

Factory 

S.  J.  Orr,  West  Suffield 

W.  H.  Burr,  Westport 

Olds  & Whipple,  Hartford 

Factory 


Sampled  by  Purchaser: 

Apothecaries  Hall  Co.,  Bone 

Bowker  Fertilizer  Co.,  High  Grade  Ground 

Bone 

L.  T.  Frisbie  Co.,  Bone  Meal 


* Car  lot. 


H.  B.  Cornwall,  Meriden 

James  O’Connor,  Wethersfield... 
H.  W.  Ferry,  So.  Glastonbury 


Quality  of  Plant  Food  in  Nitrogenous  Superphosphates. 

The  potash  given  in  the  analyses  is  all  water-soluble  and  avail- 
able to  crops. 

The  same  is  true  of  the  “soluble”  phosphoric  acid.  The  “citrate- 
soluble”  phosphoric  acid,  which  with  the  water-soluble  is  called 
“available”  by  trade  usage,  is  doubtless  more  promptly 
available  to  crops  than  the  insoluble,  although  there  are  probably 
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Bone  M.^nures. 


Nitrogen. 

Phosphoric 

Acid. 

Mechanical 

Analysis. 

Cost  per  ton. 

Pound. 

Guaranteed. 

Found. 

Guaranteed. 

Finer  than 
1-50  inch. 

Coarser  than 
1-50  inch. 

315 

2.47 

21.38 

22.88 

41 

59 

' $38 . 00 

3.21 

2.47 

23.98 

22.00 

59 

41 

36.00 

3.12 

2.47 

25.08 

22.00 

53 

47 

45.00 

3.08 

2.50 

22 . 32 

20.00 

44 

56 

40 . 00 

2.58 

2.47 

24.36 

22.88 

51 

49 

42 . 00 

3.12 

2.47 

24.00 

22.88 

51 

49 

' 317 

2.46 

25.10 

20.00 

45 

55 

44.00 

4.09 

3-93 

20.58 

21  .39 

35 

65 

44.00 

3-64 

2.47 

23 . 20 

23.00 

57 

43  ■ 

40.00 

2 ..47 

2 .46 

26. 18 

20.00 

69 

31  - 

37  00 

3-94 

3.82 

25.08 

24.70 

39 

61 

3-27 

3 50 

21.08 

20.00 

62 

38 

41.00 

00 

00 

0 

3.82 

25.16 

24.70 

71 

29 

5500 

3-40 

3-50 

20. 14 

20.00 

41 

59 

f,  2.61 

2.47 

23.48 

22.90 

50 

50 

40.00 

2 . 23 

2.47 

21 .64 

20.00 

65 

35 

*34.00 

6.26 

4-53 

20  64 

20.00 

56 

44 

47.00 

2.74 

2 . 46 

26.26 

22.00 

51 

49 

41 .00 

f 4-93 

1-8.86 

80 

20 

1 3 69 

3-29 

25.07 

20.50 

46 

54 

39.00 

^ 2.84 

2 . 46 

26.71 

20.00 

35-00 

y 


very  considerable  differences  in  the  agricultural  value  of  citrate- 
soluble  phosphoric  acid  from  different  sources  or  materials.  The 
same  is'true,  also,  of  insoluble  phosphoric  acid.  Thus,  the  insol- 
uble phosphoric  acid  of  bone  is  much  more  quickly  available  to 
crops  than  that  from  phosphate  rock  or  apatite. 

It  is  safest  to  give  preference  to  those  mixed  fertilizers  in  which 
the  proportion  of  insoluble  phosphoric  acid  is  small. 

Regarding  nitrogen,  that  which  is  in  form  of  nitrates  is  the 
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most  quickly  and  completely  available.  As  a rule  the  nitrogen  of 
ammonia  salts  is  less  quickly  and  completely  available  than  that 
of  nitrates,  but  ranks  next  to  it. 

The  organic  nitrogen  of  fertilizers  is  supplied  by  a great  variety 
of  materials  which  differ  very  considerably  in  agricultural  value. 

The  details  of  the  methods  used  to  detect  very  inferior  forms 
of  nitrogen  have  been  given  in  previous  reports. 

By  the  alkaline  permanganate  method  forms  of  organic  nitrogen 
are  considered  inferior  in  which  less  than  50  per  cent,  of  the  water- 
insoluble,  organic  nitrogen  is  soluble  in  the  reagent.  By  the 
neutral  permanganate  method,  any  solubility  of  less  than  80 
per  cent,  is  suspicious.  Some  objection  has  been  made  to  the 
method  because  dried  horse  and  sheep  manure,  recognized  as  good 
fertilizers  are  ranked  as  inferior  by  these  methods.  It  is  true  that 
both  have  agricultural  value,  but  this  depends  to  a considerable 
extent  on  the  favorable  action  in  the  soil  of  the  decomposing 
vegetable  matter,  while  experiment  has  shown  that  the  organic 
nitrogen  in  them  is  less  available  than  in  the  forms  ordinarily  used 
in  the  compounding  of  fertilizers. 

In  the  following  brands  inferior  forms  of  nitrogen  are  indicated 
by  both  methods : 

Regarding  Prices  of  Nitrogenous  Superphosphates. 

The  dealers’  quotation  of  the  cash  ton  price  was  obtained  in 
most  cases  when  each  sample  was  drawn.  These  prices  are, 
however,  no  real  guide  to  prospective  purchasers.  The  manu- 
facturer has  little  or  no  control  over  the  price  which  the  retailer 
or  agent  will  charge  and  the  latter  sells  to  the  consumer  according 
to  special  terms  made  with  him,  which  are  largely  governed  by 
time  of  payment  and  knowledge  of  the  consumer’s  financial 
standing  and  habits.  To  take  a concrete  case:  To-day  a 2-10-0 
formula  can  be  bought  for  $40.  That  is  called  the  “cash  ton  price.” 

But  if  paid  for  before  Feb.  i its  price  will  be  $3  7 ; if  before  Apr.  i , 
$37.40;  July  I,  $38.00  and  on  Dec.  i,  $40.  If  bought  in  car  lots 
it  will  cost  $1.00  per  ton  less.  If  sold  in  small  fractions  of  a ton 
the  price  will  be  considerably  higher.  Again,  if  several  dealers 
in  one  place  are  competing  for  trade,  the  quoted  prices  are  likely 
to  be  less  than  where  there  is  no  competition,  or  where  the  dealer 
knows  that  payments  will  be  slow. 

The  general  range  of  prices  is  shown  in  the  following  table : 
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Average  Highest  and  Lowest  Prices  Quoted  to  the  Station 

Agent,  1917. 


Formula. 

Average  Cash 
Ton  Price. 

Lowest. 

Highest. 

I-  7-1 

$29.00 

I-  8-1 

29-75 

$28.00 

$31-00 

I-IO-I 

31-67 

30.00 

35-00 

2-  8-1 

33-50 

30.00 

34-00 

2 -9-1 

33-33 

- 31-00 

36.00 

2-10-1 

35-10 

32.00 

38.00 

2-  8-3 

42.50 

2-  8-4 

50.00 

3-  6-34 

37-50 

3-  8-34 

27-75 

25-50* 

32.00 

3-  8-1 

36.00 

34-00 

39-00 

3-  9-1 

36.23 

34-00 

41.00 

4—  6—2 

33-50 

4-  8-1 

36.75 

33-00 

40.00 

4-  8-4 

54-00 

4-  9-1 

38.19 

33-00 

44.00 

4-10-3 

49-50 

48.00 

51.00 

5-  3-1 

38.50 

5-  4-1 

41.50 

40.00 

42.00 

5-  6-1 

42.00 

5-  4-2 

45-75 

5-  8-1 

43-36 

39.00 

50.00 

5-  8-4 

65.00 

6 — 4—2 

52.00 

7-  6-1 

49.00 

10-  5-1 

59.00 

12-  5-1 

66.00 

A rough  “valuation"  may  be  made  by  valuing  nitrogen  as 

Nitrates  at 26  cents 

Ammonia  at 29  “ 

Organic 25  “ 

Available  phosphoric  acid  at 634  cents 

Water-soluble  potash 2834  “ 

Analyses  Requiring  Special  Notice. 

8910.  The  American  Ag’l.  Chem.  Co.’s  Complete  Manure  for 
Top  Dressing  1916  was  found  below  guaranty  in  nitrogen.  A 
second  sample,  9345,  taken  from  a different  source,  was  analyzed 
with  approximately  the  same  results. 

8909.  The  above  company’s  Sture  Growth  Phosphate  being 
somewhat  below  guaranty  in  potash,  a second  sample,  9344,  of 
this  brand  from  a different  source  was  fotmd  to  meet  fully  its 
guaranty. 

A similar  result  appears  in  the  two  analyses  of  Bradley’s 
Patent  Superphosphate,  1916,  Nos.  8977  and  9346. 

9213.  Armour  Fertilizer  Co,.’s  Bidwell’s  3-8-1,  having  consider- 
ably less  nitrogen  than  was  guaranteed,  the  manufacturer  re- 
quested the  analysis  of  another  sample,  but  it  was  not  possible 
at  that  time  to  .find  the  brand  on  sale  in  the  State. 
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9032.  Coe-Mortimer  Co.’s  New  Englander  Special  1916,  being 
found  deficient  in  both  nitrogen  and  potash,  effort  was  made 
without  success  to  find  for  analysis  another  sample. 

9405.  National  Extra  High  Grade  Potato  Fertilizer  showed 
deficiencies  in  all  three  ingredients  and  we  were  tmable  to  get 
another  sample  from  a different  source  for  analysis. 

9040.  The  Royster  Guano  Co.’s  Dreadnaught  Fertilizer,  hav- 
ing been  found  deficient  in  potash,  a second  sample,  9282,  was 
drawn  from  a different  source,  which  showed  more  potash,  1.86 
per  cent.,  the  guaranty  being  2 per  cent. 

9068.  Quinnipiac  Wrapper  Leaf  Brand  Tobacco  Manure, 
without  Potash,  not  meeting  its  nitrogen  guaranty,  a second 
sample  was  analyzed,  9319,  which  fully  met  the  guaranty. 

8997.  Rogers  H.  G.  Soluble  Tobacco  Manure  failing  to  meet 
its  guaranty  of  available  phosphoric  acid,  a second  sample,  9347, 
drawn  from  a different  source,  was  analyzed  but  agreed  in  compo- 
sition with  the  first  sample.  It  will  be  noticed  that  most  of  the 
superphosphates  without  potash  made  by  this  firm,  while  fully 
meeting  their  guaranties  in  all  other  respects,  fail  to  meet  them  in 
the  one  particular  of  “available”  phosphoric  acid.  The  manu- 
facturer states  that  the  phosphatic  material  used  is  precipitated 
bone  mixed  with  fine  bone  sawings ; that  the  amount  of  available 
phosphoric  acid  found  in  these  materials  when  separately  analyzed 
should  yield  fully  the  amount  guaranteed  in  the  mixture  of  them ; 
but  that  this  is  not* the  case  and  that  there  are  large  discrepancies 
between  the  analyses  of  mixtures  of  these  two  ingredients  reported 
by  different  trade  chemists.  Examination  of  the  bone  used  shows 
the  presence  of  a considerable  amoimt  of  carbonate  of  lime.  The 
presence  of  carbonates,  we  believe,  in  any  fertilizer  is  likely  to 
reduce  the  amount  of  “available”  phosphoric  acid  found  by  the 
official  method.  The  precipitated  bone,  whether  alone  or  mixed 
with  carbonates,  is,  we  believe,  readily  available  to  crops. 

9225.  Royster’s  Curfew  Ammoniated  Superphosphate  having 
failed  to  meet  its  nitrogen  guaranty,  a second  sample,  9348,  drawn 
from  a different  source,  was  analyzed  and  substantially  met  the 
nitrogen  guaranty.  The  same  thing  was  found  in  Royster’s 
Good  Will  Ammoniated  Superphosphate,  Samples  9228  and  9404. 

8907.  In  Sanderson’s  H.  G.  Ammoniated  Phosphate  the 
available  phosphoric  acid  was  below  guaranty  but  in  two  other 
samples  of  the  same  brand,  9075  and  9308,  this  guaranty  was 
fully  met. 
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Manufacturer  and  Brand. 


Place  of  Sampling 


O4 


*8910 

♦9345 

*8909 

*9344 

9212 

9291 

8978 

9181 

9182 
9305 

*8977 

*9346 

8976 

9183 

8979 
9047 

9294 

9185 

9187 

9184 
9288 

9186 

9189 

9236 

9188 

9320 

9190 

9191 
8911 

9192 

9295 

9296 

9297 

9207 

9298 

9208 

9237 

9209 

9210 
9304 


9286 


Sampled  by  Station: 

American  Agricultural  Chemical  Co.,  New  York  City, 

Complete  Manure  for  Top  Dressing  1916 

Complete  Manure  for  Top  Dressing  1916 

Sure  Growth  Phosphate  1916 

Sure  Growth  Phosphate  1916 

Triumph  Crop  Special 

Bradley’s  B.  D.  Sea  Fowd  Guano  1916 

Bradley’s  Complete  Manure  for  Potatoes  and  Veg- 
etables 1916 

Bradley’s  Corn  Phosphate  1916 

Bradley’s  Half  Century  Fertilizer  1916 

Bradley’s  New  Method  Fertilizer  1916 

Bradley’s  Patent  Superphosphate  1916 

Bradley’s  Patent  Superphosphate  1916 

Bradley’s  Potato  Fertilizer  1916 

Bradley’s  Potato  Manure  1916 

Bradley’s  Tobacco  Manure  1916 

Bradley’s  Tobacco  Manure  (Carb.) 

Bradley’s  Unicorn  1916 

East  India  Corn  King  1916 

East  India  Potato  and  Garden  Manure 

East  India  Roanoke  Phosphate  1916 . . . . 

East  India  Tobacco  Special  1916 

East  India  Unexcelled  Fertilizer  1916 

Quinnipiac  Ammoniated  Dissolved  Bone  1916 

Quinnipiac  B Fertilizer  1916 

Quinnipiac  Climax  Phosphate  1916 


Quinnipiac  Climax  Phosphate  1916 

Quinnipiac  Fish  and  Potash  Mixture  1916 

Quinnipiac  Market  Garden  Manure  1916 

Quinnipiac  Potato  Phosphate  1916 

Quinnipiac  Wrapper  Leaf  Brand  Tobacco  Manure.  . 

Wheeler’s  Corn  Fertilizer  1916 

Wheeler’s  Cuban  Tobacco  Grower  1916 

Wheeler’s  Potato  Manure  1916 

Williams  and  Clark’s  Americus  Corn  Phosphate  1916 
Williams  and  Clark’s  Americus  H.  G.  Special  for  Po- 
tatoes and  Root  Crops,  19 16 

Williams  and  Clark’s  Americus  Potato  Manure . . . 

Williams  and  Clark’s  Elk  Brand  1916.  

Williams  and  Clark’s  Meadow  Queen  Fertilizer  1916 
Williams  and  Clark’s  Seed  Leaf  Tobacco  Manure  1916 
Williams  and  Clark’s  Special  Prolific  Crop  Producer 

Apothecaries  Hall  Co.,  Waterbury,  Conn. 

Victor  Tobacco  Special 


Milford 

$43 • 75 

Hazardville 

43.75 

Hazard  ville 

36.75 

Thompsonville 

36.00 

Milford  

Middletown 

35-00 

Norwalk 

37-50 

South  Coventry 

Canaan 

35-00 

Canaan 

31.00 

Suffield 

34-00 

Thompsonville 

34.00 

Groton 

35-00 

Sufileld 

36.00 

Glastonbury 

40.25 

Hartford 

Cos  Cob 

33-00 

Southport 

34-00 

Burnside 

37.00 

Southport 

31.00 

Burnside 

39-00 

Southport 

33-00 

Branford 

31.00 

Shelton 

35-00 

Milford 

30.00 

Haven 

Windsor 

34-00 

Hazardville 

37-50 

Branford 

32.00 

Hazardville 

41.00 

New  Milford 

32.00 

New  Milford 

44.00 

New  Milford 

It  00 

Milford  

Southington 

39.00 

Waterbury 

35-00$ 

Waterbury 

30.00 

Milford  

Maneh  ester 

Norfolk 

30.00 

i’ 

Wapping 

42 . 00  ,i 

* See  page  392. 
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WITH  Potash. 


Nitrogen. 

Phosphoric  Acid. 

Potash. 

Station  No. 

In  Nitrates. 

In  Ammonia. 

Organic, 

water-soluble. 

Organic, 
water- insoluble 

Total 

Water-soluble. 

Citrate-soluble. 

Citrate-insoluble 

Total. 

So-called 

“Available” 

As  Muriate. 

Total. 

Guaranteed. 

Found. 

Guaranteed. 

Found. 

Guaranteed. 

Found. 

j Guaranteed. 

•94 

0.98 

0.20 

1.68 

3.80 

4. II 

6.26 

3 ■ 52 

0.67 

10.45 

9.0 

9 

78 

8.0 

I . 01 

I .01 

I .0 

8910 

•03 

0.99 

0.  16 

1.66 

3 84 

4. II 

5-75 

3 48 

0.51 

9-74 

9.0 

9 

23 

8.0 

0.90 

I 19 

I .0 

9345 

.60 

0.84 

0.42 

0.84 

2 . 70 

2.47 

6 . 01 

4.02 

I.  19 

11.22 

10. 0 

10 

03 

9.0 

0.65 

0.71 

I .0 

8909 

.38 

1.07 

0.24 

I-I5 

2 . 84 

2.47 

6.08 

391 

I . 04 

11.03 

10. 0 

9 

99 

9.0 

0.40 

I.  14 

I . 0 

9344 

.18 

0.04 

0.48 

0.79 

2.49 

2.47 

4.96 

3-32 

1-37 

9-65 

9.0 

8 

28 

8.0 

2.94 

2.94 

3-0 

9212 

.24 

0. 12 

0.09 

0.49 

0.94 

0.82 

5-83 

4-51 

1 . 20 

11-54 

II  .0 

10 

34 

10. 0 

0.51 

0.85 

1 .0 

9291 

.82 

0.05 

0.73 

0.86 

3-46 

3 29 

5-52 

3 96 

1.97 

11-45 

10 . 0 

9 

48 

9.0 

1.07 

1.07 

1 .0 

8978 

.46 

0.50 

0.32 

0.49 

1.77 

1.65 

5-83 

4.76 

I-I3 

11.72 

II  .0 

10 

59 

10. 0 

1.07 

1.07 

1 .0 

9181 

.41 

0.44 

0.49 

0.60 

1.94 

2.06 

5.26 

5-39 

1-75 

12.40 

1 1 . 0 

10 

65 

10 . 0 

I .00 

I . 00 

1 .0 

9182 

.07 

0.08 

0.56 

0.22 

0.93 

0.82 

6.51 

2 . 46 

1 . 09 

10.06 

9.0 

8 

97 

8.0 

0.80 

I . 02 

1 .0 

9305 

.14 

0.58 

0.34 

1 .00 

2 .06 

2.06 

5-50 

4. 16 

0.87 

10.53 

9.0 

9 

66 

8.0 

0.70 

0 . 76 

1 .0 

8977 

.26 

0.33 

0.27 

1 . 22 

2.08 

2.06 

5.10 

4.49 

0.90 

10.49 

9.0 

9 

59 

8.0 

0.96 

0.96 

1 .0 

9346 

•53 

0.76 

0.61 

0.56 

2 .46 

2.06 

4-35 

5-09 

1.36 

10.80 

9.0 

9 

44 

8.0 

0.70 

I . 01 

1 .0 

8976 

•63 

0.56 

0.29 

1.07 

2-55 

2.47 

6.  II 

4.60 

0.79 

11.50 

10. 0 

10 

71 

9.0 

1.03 

1.03 

1 .0 

9183 

•87 

0.05 

0.09 

3-43 

4.44 

4-53 

1.56 

2.85 

0-43 

4.84 

4.0 

4 

41 

30 

0.25 

I . 10 

1 .0 

8979 

.60 

0.  II 

I . 12 

2 . 89 

4.72 

4-53 

0.33 

3.16 

D.28 

3-77 

4.0 

3 

49 

30 

0.80 

§2.92 

30 

9047 

•17 

0.88 

0.38 

0.70 

2.13 

1.65 

7.01 

3-55 

1-57 

12.13 

10. 0 

10 

56 

9.0 

0.40 

0.76 

1 . 0 

9294 

.60 

0.55 

0.44 

0.77 

2.36 

2.47 

6.46 

4-17 

0.97 

11.60 

10.00 

10 

63 

9 . 00 

I .01 

I .01 

1 . 0 

9185 

•97 

1 . 04 

0.58 

0.90 

3-49 

3 29 

5.28 

4-17 

2.03 

11.48 

10. 0 

9 

45 

9.0 

1 . 06 

1 .06 

1 . 0 

9187 

.21 

0.20 

0.21 

0.96 

1-58 

1.23 

6.88 

4.12 

1.68 

12 . 68 

II  .0 

1 1 

00 

10. 0 

1 . 00 

1 .00 

1 . 0 

9184 

.88 

0.08 

0. 18 

3-37 

4-51 

4-53 

2.15 

1.56 

0.49 

4.20 

4.0 

3 

71 

3-0 

0.  II 

I-I5 

1 . 0 

9288 

.21 

0.50 

0.25 

0 . 84 

1 .80 

2.06 

5-70 

4 . 02 

1 .27 

10.99 

9.0 

9 

72 

8 . 0 

0.66 

0.66 

1 .0 

9186 

. 12 

0.15 

0.51 

0.93 

1. 71 

1.65 

1.94 

8.64 

1.74 

12.32 

10. 0 

10 

58 

9.0 

1 . 26 

1 .26 

1 .0 

9189 

•38 

0. 12 

0.42 

0.45 

1-37 

1.23 

6 . 10 

4.64 

1-75 

12.49 

II  .0 

10 

74 

10 . 0 

0.91 

0.91 

1 .0 

9236 

.06 

1 . 16 

0-54 

0.89 

3-65 

0.82 

6.07 

3-75 

0-93 

10.75 

9.0 

9 

82 

8.0 

1.07 

1.07 

1 .0 

9188 

•23 

0.17 

0. 

64 

1 .04 

0.82 

4.20 

4.78 

0.97 

9-95 

9.0 

8 

98 

8.0 

0.90 

1 .02 

1 .0 

9320 

•55 

0.60 

0.57 

0.76 

2.48 

2.47 

5-21 

4.46 

1.56 

11.23 

10. 0 

9 

67 

9.0 

0.95 

0.95 

1 .0 

9190 

•05 

1 . 10 

0.48 

0.78 

341 

3 29 

5-85 

3-94 

0.96 

10.75 

10 . 0 

9 

79 

9.0 

1 .09 

1 . 09 

1 .0 

9191 

.18 

0.30 

0.54 

1.72 

2.74 

2.06 

I .22 

7-78 

1 . 80 

10.80 

9.0 

9 

00 

8.0 

1.07 

1.07 

1 .0 

8911 

.18 

0.06 

0.08 

3.10 

4.42 

4-53 

2.46 

1-55 

0.63 

4.64 

4.0 

4 

01 

3-0 

0.20 

1 .04 

1 .0 

9192 

•30 

0.25 

0.26 

0.64 

1-45 

1-65 

5-45 

4.68 

0.96 

11.09 

1 1 . 0 

10 

13 

10. 0 

1 . 09 

1 . 09 

1 .0 

9295 

.22 

0.04 

0.26 

3.08 

4.60 

4-53 

2 .46 

1 .48 

0.50 

4.44 

4.0 

3 

94 

30 

0.20 

1 .00 

1 . 0 

9296 

•25 

0.35 

0.48 

0.86 

2.94 

2 . 06 

6.45 

4.09 

1 .01 

11-55 

1 1 . 0 

10 

54 

10. 0 

0.45 

0.45 

1 .0 

9297 

•54 

0.22 

0.57 

0.58 

1. 91 

1.65 

5-58 

4.91 

1-73 

12.22 

1 1 .0 

10 

49 

10. 0 

1 .00 

1 .00 

1 .0 

9207 

.91 

0.88 

0.63 

0.73 

3-15 

3-29 

6.46 

3.80 

0.86 

1 1 . 12 

10. 0 

10 

26 

9.0 

0.91 

1 .01 

1 . 0 

9298 

•34 

0.24 

0.24 

1. 14 

1 .96 

2 .06 

4.69 

4-53 

0.95 

10. 17 

9.0 

9 

22 

8.0 

0.92 

0.92 

1 .0 

9208 

.16 

0.08 

0.17 

0.47 

0.88 

0.82 

7.91 

5.00 

0.88 

13 -79 

II  .0 

12 

91 

10. 0 

1 .00 

1 .00 

1 .0 

9237 

•89 

0.43 

0.47 

0.77 

2.56 

2.47 

5.00 

4-79 

1-65 

11.44 

10. 0 

9 

79 

9.0 

0.91 

0.91 

1 .0 

9209 

•95 

0. 10 

0.00 

3-25 

4-30 

4-53 

156 

1-93 

0.35 

3-84 

4.0 

3 

49 

3-0 

0.20 

1 . 09 

1 .0 

9210 

•43 

0.05 

0. 19 

0.65 

1.32 

0.82 

5-73 

3-39 

1-59 

10.71 

9.0 

9 

12 

8.0 

0.96 

0.96 

1 .0 

9304 

i-i7 

1 .69 

0.52 

1.76 

4.14 

4. II 

2.63 

1.36 

0.51 

4-50 

5-0 

3 

•99 

4.0 

1 .06 

1 .06 

1 .0 

9286 

§0*83%  as  sulphate,  1.29%  as  carbonate. 


fi 
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Table  I. — Nitrogenous  Superphosphates 


Place  of  Sampling. 

Dealer’s  cash 
price  per  ton. 

Rockville 

$35-00 

Hazardville 

42.00 

Bridgeport 

29.00 

Windsor  Locks 

34.00 

Bridgeport 

34-00 

Hazardville 

42.50 

Thompsonville 

35-00 

Norwalk 

39-00 

Manchester 

38.00 

Orange 

65.00 

New  London 

48.00 

Meriden 

34-00 

Waterbury 

* 

Milldale 

51-00 

West  Stafford 

38.00 

New'  Haven 

36.00 

Yalesville 

44.00 

Yales  ville 

41 .00 

New  Haven 

50.00 

West  Stafford 

43.00 

Waterbury 

Broad  Brook 

Broad  Brook 

Suffield 

52.00 

Sufheld 

50.00 

Milford 

30.0© 

Washington  Depot 

38.00 

Greenwich 

48.00 

Brooklyn 

28.0© 

Greenwich 

48.00 

Wethersfield 

31-35 

Norwich 

32 .00 

West  Suffield 

34.68 

East  Granby 

Manufacturer  and  Brand. 


9115 

9116 
19117 

t*9213 

J8980 

8981 

9214 

9215 
9114 

t9299 

19290 


8982 

9241 
t9240 

9239 

8912 

8983 
9217 

9242 
9238 
9216 


9243 

9244 
9302 

9245 


9246 

9247 
9292 

§9032 

t9293 

9254 


8913 


9258 

9255 


Sampled  by  Station: 

Armour  Fertilizer  Works,  Chrome,  N.  J. 

Grain  Grower,  2-8-2  Fertilizer 

Special  Tobacco  Grower  No.  i,  5-4-1  Fertilizer. 
Wheat,  Corn,  Oats  Special,  1-7-1  Fertilizer. . . . 

Bidwells  3-8-1 

8-2  Fertilizer 

2- 8-3  Fertilizer 

2H-8-1 

3- 8-1 

4- 8-1 


5-8-4  Fertiliser. 
-6-1  Fertilizer. 


Bowker  Fertilizer  Co., 

All  Round  Fertilizer  1916. . . 


New  York  City. 


Ammoniated  Food  for  Flowers 

Complete. 

Corn  Phosphate  1916 

Farm  and  Garden  Phosphate  1916 

Stockbridge  General  Crop  Manure  1916 

Hill  and  Drill  Phosphate  1916 

Lawn  and  Garden  Dressing  1916.  .....  , 
Stockbridge  Early  Crop  Manure  1916.  . , 
Sure  Crop  Phosphate  1916 


E.  D.  Chittenden  Co.,  Bridgeport,  Conn. 

Complete  Tobacco  and  Onion  Grower,  2%  Potash.  . 

Connecticut  Tobacco  Grower 

Connecticut  Tobacco  Grower 

Tobacco  Special,  2%  Potash 


Coe-Mortimer  Co.,  New  York  City. 

Columbian  Corn  and  Potato  Fertilizer  1916. . 

Gold  Brand  Excelsior  Guano  1916 

H.  G.  Potato  Fertilizer  Revised 

New  Englander  Special  1916 

Red  Brand  Excelsior  Guano  1916 

Standard  Potato  Fertilizer  1916 . . . 


T.  H.  Eldredge,  Norwich,  Conn. 

Fish  and  Potash 


International  Agricultural  Corporation,  Buffalo,  N.  Y. 

Buffalo  Economy 

Buffalo  General  Favorite 


* See  page  392. 


t See  page  387. 


X See  page  390. 


See  page  393. 
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WITH  Potash — {Continued). 


Nitrogen. 

Phosphoric  Acid. 

Potash. 

Station  No. 

1 

«i 

ii 

2 
a 

In  Ammonia. 

Organic, 

water-soluble. 

Organic, 

water-insoluble. 

Total. 

Water-soluble. 

Citrate-soluble. 

Citrate-insoluble. 

Total. 

1 So-called 
1 "Available" 

As  Muriate. 

Total. 

Guaranteed.  > 

Found. 

Guaranteed. 

Found. 

Guaranteed. 

Found. 

Guaranteed. 

13 

0.28 

0.34 

I .01 

1.76 

1.65 

2.78 

536 

1.28 

9.42 

8.5 

8. 14 

8.0 

I .96 

I .96 

2.0 

9115 

i8 

0.  10 

0.77 

3.16 

4.21 

4. II 

3.12 

I .64 

0.72 

5.48 

4-5 

4.76 

4.0 

0.20 

1.07 

I .0 

9116 

03 

0.08 

0.25 

0.56 

0.92 

0.82 

4-54 

2 . 82 

0.81 

8.17 

7.5 

7-36 

7.0 

0.70 

I .02 

I .0 

9117 

.17 

0.55 

0.51 

0.95 

2.18 

2.47 

4.48 

3.26 

I . 16 

8.90 

8-5 

7-74 

8.0 

0.20 

I .00 

I .0 

9213 

05 

0.05 

0.25 

0.55 

0.90 

0.82 

4-52 

3-79 

0.86 

9.17 

8.5 

8.31 

8.0 

I.I4 

2.04 

2.0 

8980 

19 

0.24 

0.40 

0.90 

1-73 

1.65 

3-45 

4.48 

1. 18 

9. II 

8.5 

7-93 

8.0 

3 04 

3-04 

3-0 

8981 

26 

0. 16 

0.26 

I .48 

2 . 16 

2.06 

4.46 

3-52 

1.32 

9 30 

8.5 

7.98 

8.0 

I .00 

1 .00 

I .0 

9214 

24 

0.21 

0.99 

1.28 

2 . 72 

2.47 

4.02 

3-54 

1 .69 

925 

8.5 

7-56 

8.0 

0.51 

1 .04 

I .0 

9215 

63 

0.22 

0.47 

2.02 

3-34 

3-29 

5.04 

3-  II 

0.75 

8.90 

8.5 

8.15 

8.0 

1.07 

I 07 

1 .0 

9114 

20 

0. 12 

0.56 

1.88 

3-76 

4. II 

4.61 

2.84 

0.87 

8.32 

8.5 

7-45 

8.0 

3-64 

3-64 

4.0 

9299 

55 

0.57 

0.43 

2.37 

4.92 

5-76 

4 30 

1.94 

0.64 

6.88 

6.5 

6.24 

6.0 

1.07 

1.07 

I .0 

9290 

, 16 

0.90 

0.54 

0.85 

2.45 

2.06 

6.57 

3-54 

1.84 

11-95 

1 1 .0 

10. 1 1 

10. 0 

0.85 

1 .01 

I .0 

8982 

.68 

0.03 

0. 

19 

2.90 

2.47 

0.41 

5-93 

1.50 

7.84 

7.0 

6.34 

6.0 

2 . I I 

2.79 

2.0 

9241 

. 10 

I.18 

0.34 

0.98 

2.60 

3 29 

6.92 

305 

0.96 

10.93 

1 1 .0 

9-97 

10. 0 

2.02 

2 . 02 

3-0 

9240 

.50 

0.38 

0.54 

0.34 

1.76 

1.65 

6.30 

4-52 

1-45 

12 . 27 

1 1 .0 

10.82 

10. 0 

0.75 

0.98 

1 .0 

9239 

0.48 

0.38 

1 .08 

1.94 

1.65 

6.56 

4.09 

0.95 

11.60 

1 1 .0 

10.65 

10. 0 

I.I7 

1. 17 

1 .0 

8912 

1.72 

0.62 

0.94 

3.28 

3 29 

7.78 

2.57 

0.95 

11.30 

10. 0 

10.35 

9.0 

0.87 

0.87 

1 .0 

8983 

•19 

0.95 

0.33 

1 .01 

2.48 

2.47 

6.44 

3 52 

0.97 

10.93 

10. 0 

9.96 

9.0 

I-I3 

113 

I .0 

9217 

•32 

0.05 

0.25 

1.02 

4.64 

4. II 

5. II 

3-34 

0.35 

8.80 

9.0 

8.45 

8.0 

1 .00 

1 .00 

I .0 

9242 

•32 

I- 43 

I . II 

0.32 

4. 18 

4. II 

4.07 

4.07 

1.42 

9-56 

9.0 

8. 14 

8.0 

I . II 

1 . 1 1 

I .0 

9238 

.18 

0.20 

0. 18 

0.48 

1 .04 

0.82 

5-26 

5-33 

1 .00 

11-59 

1 1 .0 

10.59 

10. 0 

0.71 

1 .00 

I .0 

9216 

. 16 

1 .90 

0.15 

1.09 

3-30 

3 29 

7 . 80 

1.63 

0.65 

10.08 

9.0 

9-43 

8.0 

1 . 1 1 

1.99 

2.0 

9243 

. 12 

2.94 

0.31 

1.38 

4.75 

4-95 

3-75 

1. 14 

0.38 

5-27 

5-0 

4.89 

4.0 

0.20 

2.07 

2.0 

9244 

.18 

3.02 

0.13 

1 .62 

4-95 

4-94 

3.83 

0.89 

0.32 

5-04 

5-0 

4.72 

4.0 

0.20 

1-94 

2.0 

9302 

.11 

2.56 

0.20 

1.65 

4.52 

4-50 

3-43 

0.70 

0.27 

4.40 

4.0 

4-13 

3-0 

0.15 

2 .02 

2.0 

9245 

•24 

0.28 

0.48 

0.50 

1.50 

1.23 

6. 12 

4.60 

1 .61 

12.33 

II  .0 

10.72 

10. 0 

1 .02 

1 .02 

I .0 

9246 

.91 

0.44 

0.50 

0.69 

2.54 

2.47 

5-85 

4.41 

1-43 

11.69 

10. 0 

10.26 

9.0 

0.80 

0.97 

I .0 

9247 

•27 

L.65 

0.20 

1.07 

3.19 

3-29 

7-77 

2.88 

0.42 

11.07 

II  .0 

10.65 

10. 0 

3.01 

3.01 

3-0 

9292 

•43 

0.62 

0.48 

0.42 

1-95 

0.82 

4-83 

5.00 

1.30 

II . 13 

9.0 

9.83 

8.0 

0.20 

0.55 

I .0 

9032 

•91 

1 . 12 

0.37 

1. 18 

3.58 

4. II 

4-63 

3-44 

0.92 

8.99 

9.0 

8.07 

8.0 

0.88 

0.88 

I .0 

9293 

. 12 

1 .20 

0.34 

0.71 

3-37 

3-29 

4.70 

4 32 

1 .04 

10.06 

10. 0 

9.02 

9.0 

0.86 

0.86 

1 .0 

9254 

•92 

0.28 

0.30 

1-34 

2.84 

2.40 

7.09 

2.57 

2.01 

11.67 

9.0 

9.66 

8.0 

0.31 

0.41 

0.5 

8913 

•73 

0.05 

0.26 

0.64 

1.68 

1.60 

5.58 

4-51 

1 . 60 

11.69 

II  .0 

10.09 

10. 0 

1.07 

1.07 

I .0 

9258 

.66 

0.18 

0.08 

0.53 

1-45 

0.80 

3 . 80 

425 

1.46 

9-51 

9.0 

8.05 

8.0 

1 .07 

1.07 

I .0 

9255 
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Table  I — Nitrogenous  Superphosphates. 


Station  No. 

Manufacturer  and  Brand. 

Place  of  Sampling. 

Dealer’s  cash 
price  per  ton. 

9257 

Sampled  by  Station: 

International  Agricultural  Corp.,  Buffalo,  N.  Y.  {Con.) 
Buffalo  High  Grade  Manure 

Stafford  Sprinp^s 

$33- 00 

35-75 

50.00 

§ 

32.00 

40.00 

31 .00 

42.00 

33-00 

35- 00 

29.00 

37-05 

39-00 

36- .  00 

50.00 

41 .00 

59-00 

42.00 
42.00 

9256 

Buffalo  Potash  Special 

West  Cheshire 

8984 

Buffalo  Potato  and  Corn 

W^aterbury 

8985 

Kirke  Chemical  Co.,  Brooklyn,  N.  Y. 

Kirke  Fertilizer 

Greenwich 

9300 

9262 

Lister’s  Agricultural  Chemical  Works,  Newark,  N.  J. 

Ammoniated  Dissolved  Superphosphate  1916 

Complete  Tobacco  Manure  1916 

Branford 

West  Suffield 

8986 

Corn  and  Potato  Fertilizer  1916 

West  Suffield 

9263 

Potato  Manure  1916 

Burnside 

9260 

Special  Tobacco  Fertilizer  1916 

Brookfield 

9261 

9259 

Standard  Pure  Superphosphate  of  Lime  1916 

Success  Fertilizer  1916 

Burnside 

East  Canaan 

9264 

Lowell  Fertilizer  Co.,  Boston,  Mass. 

Superior  Fertilizer 

W ethersfield 

9265 

E.  Manchester  and  Sons,  Winsted,  Conn. 

1917  Special 

Ellinp'ton 

8987 

The  Mapes  Formula  and  Peruvian  Guano  Co., 
New  York  City. 

Corn  Manure  1916  Brand 

Middletown 

9033 

General  Special  1916  Brand 

Whndsor  Locks 

9034 

Potato  Manure  1916  Brand 

Suffield 

, 9403 

Tobacco  Manure  1916  Brand 

Hartford 

8914 

Tobacco  Starter  Improved 

Windsor  Locks 

9119 

Top  Dresser  Half  Strength  1916  Bra*nd 

Hartford 

9118 

8915 

9121 

Top  Dresser  Full  Strength  1916  Brand 

National  Fertilizer  Co.,  New  York  City. 

Complete  Root  and  Grain  Fertilizer  1916 

Eureka  Potato  Fertilizer  1916 

Hartford 

Thompsonville 

So.  Manchester 

66.00 

39-50 

38.25 

41-75 

9037 

Extra  H.  G.  Manure  1916 

Warehouse  Point 

t*9405 

Extra  H.  G.  Potato  Fertilizer 

West  Cheshire 

54-00 

9036 

Potato  Phosphate  1916 

Guilford 

8916 

Tobacco  Special  1916. 

Warehouse  Point 

39-48 

9035 

Universal  Phosphate  1916 

Wallingford 

30.00 

9120 

XXX  Fish  and  Potash  1916 

Wallingford 

30.00 

9038 

Olds  and  Whipple,  Hartford,  Conn. 

Complete  Corn,  Potato  and  Onion  Fertilizer 

Silver  Lane 

33-50 

9268 

Complete  Tobacco  Fertilizer 

Hartford 

42.50 

*See  page  393.  fSee  page  387.  § 30  cts.  per  package. 
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399 


WITH  Potash — {Continued.) 


Nitrogen. 

Phosphoric  Acid. 

Potash. 

Station  No. 

In  Nitrates. 

1 

I Organic, 

water-insoluble.  ’ 

Total. 

Water-soluble. 

Citrate-soluble. 

Citrate-insoluble. 

Total. 

So-called 

“Available” 

As  Muriate. 

1 

In  Ammonia. 

Organic, 

water-soluble. 

Found. 

Guaranteed. 

Found. 

Guaranteed. 

Found. 

Guaranteed. 

Total. 

Guaranteed. 

2.06 

0.  19 

0.79 

0.58 

3-62 

3-30 

2.66 

6.63 

2.57 

11.86 

9.0 

9.29 

8.0 

2.03 

2.03 

I .0 

9257 

3.  IQ 

0.05 

0.28 

0.50 

1.02 

0.80 

3-24 

5-32 

I. 71 

10.27 

9.0 

8.56 

8 . 0 

I .90 

1.90 

3.0 

9256 

3. 61 

0.21 

0.40 

0.48 

1.70 

1 .60 

2.04 

6.54 

0.82 

9.40 

9.0 

8.58 

8.0 

3 90 

3 90 

4.0 

8984 

503 

0.02 

0. 14 

0.07 

5.26 

5.00 

8.28 

1.97 

0.46 

10.71 

8.3 

10.25 

7-5 

305 

3.05 

3.15 

8985 

3.77 

0. 14 

0 55 

0 59 

2.05 

2.06 

3-52 

4-31 

2-39 

10.22 

9.0 

7-83 

8.0 

0.31 

0.93 

I .0 

9300 

U38 

0. 10 

0-39 

1.97 

3.84 

4. II 

2.32 

2 . 72 

1,42 

6 . 46 

50 

5-04 

4.0 

0.31 

0.97 

1 .0 

9262 

3.71 

0.22 

0.63 

0.69 

2.25 

2.06 

1-57 

6.13 

2.65 

10.35 

9.0 

7.70 

8.0 

1.03 

1.03 

I .0 

8986 

3.74 

1.28 

1-53 

0.72 

4.27 

4. II 

4.24 

4. II 

1.82 

10. 17 

9.0 

8.35 

8.0 

0.23 

1.08 

I .0 

9263 

3.86 

0.08 

0.60 

0.68 

2.22 

2.06 

4.46 

5^49 

2.65 

12.60 

I I .0 

9-95 

10. 0 

0.47 

1.36 

I .0 

9260 

3.60 

0.34 

0.79 

0.90 

2.63 

2.47 

4.69 

4-23 

2.57 

11.49 

10. 0 

8 . 92 

9.0 

1 .02 

1 .02 

I .0 

9261 

3.14 

0.25 

0-33 

0.67 

1-39 

1.23 

5.26 

6.06 

0.86 

12 . 18 

II  .0 

11.32 

10. 0 

0.87 

0.87 

I .0 

9259 

>•51 

1.79 

0.55 

0.68 

3-53 

3-69 

6.24 

3.01 

0.50 

9-75 

10. 0 

925 

9.0 

1. 14 

1. 14 

I .0 

9264 

U07 

0.23 

0.65 

1.42 

4-37 

4. II 

2.38 

5-76 

2.03 

10. 17 

8 . 14 

8.P 

0.68 

0.93 

I .0 

9265 

[ .92 

O.OI 

0.13 

0.62 

2.^68 

2.47 

3-17 

4-63 

2.93 

10.73 

10. 0 

7 . 80 

8.0 

0.51 

1-34 

I .0 

8987 

P54 

0.02 

0.07 

I-I3 

5-76 

5-76 

2 . 07 

4-74 

2.81 

9.62 

8.0 

6.81 

6.0 

0.60 

1 . 20 

I .0 

9033 

U52 

0.06 

0.04 

0.40 

4 . 02 

3-71 

5-31 

3.61 

1-37 

10.29 

8.0 

8 . 92 

8 . 0 

0.45 

0.92 

I .0 

9034 

^.69 

0.  II 

0.83 

2-59 

8.22 

8.23 

0. 16 

5-34 

2 . 70 

8 . 20 

8.0 

5-50 

50 

0 . 80 

1-53 

I .0 

9403 

Uio 

0.02 

0.21 

1.25 

4-58 

4.12 

2.21 

4 50 

2 . 64 

9-35 

8 . 0 

6.71 

6.0 

0-33 

0.96 

1 .0 

8914 

P76 

0.05 

0.00 

0.20 

501 

4-94 

0.63 

2.15 

1-45 

4 23 

4.0 

2.78 

2.5 

0.51 

131 

0.5 

9119 

).20 

0.04 

0. 19 

0.59 

10.02 

9.88 

0.94 

5-23 

1.97 

8 . 14 

8 . 0 

6. 17 

50 

I 31 

2.00 

I .0 

9118 

[.05 

1.05 

0.52 

1 .02 

3-64 

3-29 

5-73 

4.09 

0.87 

10.69 

10. 0 

9.  82 

9.0 

1 .00 

1 .00 

1 .0 

8915 

>•45 

0.66 

0.56 

0.94 

2.61 

2.47 

6 . 1 1 

4-15 

0.88 

1 1 . 14 

10. 0 

10.26 

9.0 

0.86 

0.99 

1 .0 

9121 

[ .26 

1-39 

0.84 

0 .61 

4. 10 

4. II 

5-53 

3-65 

0-95 

10.13 

9.0 

9 . 18 

8.0 

0.97 

0.97 

I .0 

9037 

[ .08 

1.02 

0.37 

I-5I 

398 

4. II 

5-78 

398 

0.74 

10.50 

II  .0 

9.76 

10. 0 

2 . 62 

2.62 

4.0 

9405 

3. 16 

0.61 

0.27 

0.87 

1. 91 

2 . 06 

4.67 

4 56 

1 . 16 

10.39 

9.0 

923 

8.0 

1 . 02 

1 .02 

1 .0 

9036 

i . 12 

0.08 

0.27 

3.12 

4-59 

4-53 

1.46 

2.53 

0.40 

4-39 

4.0 

3-99 

30 

0.20 

1 .21 

1 .0 

8916 

3.26 

0. 18 

0.21 

0.39 

1 .04 

0.82 

6.  II 

5-31 

0.91 

12.33 

II  .0 

11.42 

10. 0 

0.71 

0.93 

I .0 

9035 

3.46 

0.25 

0.38 

1 . 10 

2 . 19 

2.06 

6.30 

4 50 

1.52 

12.32 

1 1 .0 

10.80 

10. 0 

1.03 

1.03 

I .0 

9120 

ii . 18 

0.07 

0.55 

1.85 

3-65 

3-30 

0.31 

6.54 

1.07 

7.92 

6.0 

6.85 

6.0 

I-I3 

2.09 

2.0 

9038 

11.04 

0. 10 

0.23 

3-39 

4.76 

450 

1. 19 

2.33 

0.37 

3-89 

3-0 

3-52 

3-0 

0. 1 1 

1.49 

I .0 

9268 

I 

i 
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Table  I — Nitrogenous  Superphosphates. 


Station  No. 

Manufacturer  and  Brand. 

Place  of  Sampling. 

Dealer’s  cash 
price  per  ton. 

9049 

Sampled  by  Station: 

Olds  & Whipple,  Hartford,  Conn.  {Continued.) 
Complete  Tobacco  Fertilizer 

Hartford 

9060 

Complete  Tobacco  Fertilizer 

Hartford 

9051 

Complete  Tobacco  Fertilizer 

Hartford 

9269 

Fish  and  Potash 

Ellington 

$37.50 

f9039 

Rogers  and  Hubbard  Co.,  Portland,  Conn. 

Hubbard’s  Bone  Base  Soluble  Potato  Manure 

Branford 

50.00 

9271 

Hubbard’s  Tobacco  Special 

Portland 

9272 

Rogers’  H.  G.  Soluble  Tobacco  and  Potato  Manure 

Somers 

47.00 

9273 

Rogers’  H.  G.  Tobacco  Grower  (Vegetable  Formula) 

Granby 

41.00 

9289 

F.  S.  Royster  Guano  Co.,  Baltimore,  Md. 

Arrow  Head  Tobacco  Fertilizer 

Hockanum 

45.25 

36.00 

42.00 

36.00 

*9040 

Dreadnaught  Fertilizer 

Madison 

*19282 

Dreadnought  Fertilizer 

New  Britain 

9274 

Drillwell  Phosphate 

Madison 

J8918 

Logical  Compound 

West  Suffield 

8917 

8919 

Pipe  of  Peace  Tobacco  Fertilizer 

Sensation  Fertilizer 

Glastonbury 

Plainville 

38.50 

40.00 

54.00 

9275 

Trucker’s  Delight 

Madison 

9041 

True  Blue  Compr^nrid  . 1 

Windsor 

9043 

8908 

9277 

Sanderson  Fertilizer  and  Chemical  Co.,  New  Haven, 
Conn. 

Atlantic  Coast  Bone,  Fish  and  Potash  1916 

Complete  Tobacco  Grower  1916 

(^(2>rn  Sup'^rph'^'sptiot.p  1916  

Plainville 

Glastonbury 

East  Hampton 

36.00 

41 .00 

33.00 

38.00 

9042 

Fnrrniila  A 

Guilford. 

9276 

Formula  B 

Bloomfield 

9283 

9278 

Kelsey’s  Bone,  Fish  and  Potash  1916 

Potato  Manure  

Branford 

Stafford  Springs 

33.25 

35.00 

9301 

Top  Dressing  for  Grass  and  Grain  1916 

Virginia- Carolina  Chemical  Co.,  New  York  City. 

East  Hartford 

9056 

9057 

T-nHion  Rrartrl  for  T'nhpppn  T 

Hazardville 

Indian  Brand  for  Tobacco  No.  i 

Southwick,  Mass 

9058 

9059 

9284 

9285 

Tr><^ioTi  ■Fr\r  n T 

Windsor  Locks 

T-ndian  Ttrand  fr»r  T'oKappn  T''Jr>  T 

Weatogue 

Indian  Brand  for  Tobacco  No.  2 (Sulph.) 

Owl  Brand  Potato  and  Truck  Fertilizer  with  1% 

Hazardville 

\ 

42.00 

Pnfash  

Shelton 

34.00 

33.00 

25.50 

8920 

N'V'X’Y  PicVi  and  Pnfac:Vi  A/TiTtiirp  

Bristol 

8887 

Wilcox  Fertilizer  Co.,  Mystic,  Conn. 

Fish  flnd  Potash  

Meriden 

9124 

H.  G.  Vegetable  Fertilizer 

Ellington 

39.00 

* See  page  393.  f See  page  387.  t See  page  390. 
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WITH  Potash — {Continued). 


Nitrogen. 

Phosphoric  Acid. 

Potash. 

Station  No. 

In  Nitrates. 

In  Ammonia. 

! Organic, 

water-soluble. 

Organic, 

water-insoluble. 

Total. 

Water-soluble. 

Citrate-soluble. 

Citrate-insolubl  e. 

Total. 

So-called 

“Available.” 

As  Muriate. 

Total. 

Guaranteed. 

Found. 

Guaranteed. 

Found. 

Guaranteed. 

Found. 

Guaranteed. 

).7i 

0.09 

0.54 

3.58 

4.92 

450 

0.66 

2.75 

0.42 

3-83 

3-0 

3-41 

3-0 

0.31 

2.45 

2.0 

9049 

J.49 

0.06 

0.96 

342 

4-93 

4-50 

0.81 

2.75 

0.43 

3-99 

3-0 

3-56 

3-0 

0.31 

2.31 

2.0 

9050 

4.60 

4.  ^o 

3.88 

3 - 0 

3-0 

0.31 

2 . t6 

2 . 0 

9051 

>.55 

0.12 

0.49 

I . 72 

2.88 

2.45 

0.56 

5-98 

2.  I I 

8.65 

6.0 

6.54 

6.0 

1-75 

2.62 

2.0 

9269 

1.63 

0.95 

0 . 82 

0.96 

4-36 

4-25 

0. 1 1 

8.27 

4.72 

13.10 

12 .0 

8.38 

10. 0 

0.20 

0.93 

I .0 

9039 

[.79 

0.13 

0.37 

3 06 

5-35 

5.00 

0.34 

3-94 

0.50 

4.78 

5-0 

4.28 

4.0 

0.20 

0.88 

0.5 

9271 

[ .64 

I. 19 

0.54 

0.94 

431 

4-25 

0.09 

8.27 

4-94 

1330 

12 .0 

8.36 

10. 0 

0.20 

1 .02 

I .0 

9272 

[.41 

0.09 

0.12 

3.53 

515 

5.00 

0.30 

3.97 

I-5I 

5-78 

5-0 

4-27 

4.0 

0. 1 1 

0.93 

0.5 

9273 

5.24 

0.71 

0.19 

2 . 80 

3-94 

4. II 

2.15 

2 .02 

0.82 

4-99 

4-5 

4.17 

4.0 

0.20 

1.96 

2.0 

9289 

3.13 

0.79 

0.40 

0.70 

2.02 

1.65 

5-15 

3-34 

0.72 

9.21 

8.5 

8.49 

8.0 

0.40 

1 .62 

2.0 

9040 

3.69 

0.27 

0.33 

0-45 

1-74 

1.65 

5-47 

2 . 62 

1 .20 

9.29 

8.5 

8.09 

8.0 

0.25 

1.86 

2.0 

9282 

3.21 

I. 17 

0.46 

0 . 96 

2 . 80 

2.47 

5-37 

2.99 

0.67 

9 03 

8-5 

8.36 

8.0 

0.20 

0.84 

I .0 

9274 

0.55 

0.60 

0.79 

1.94 

1.65 

5-45 

2.69 

0.65 

8.79 

8-5 

8. 14 

«.o 

0.20 

0.97 

I .0 

8918 

3.17 

0.83 

0.33 

2.61 

3-94 

4. II 

1-58 

1.36 

0. 19 

3-13 

•3-5 

2.94 

3-0  , 

0.25 

1.03 

I .0 

8917 

3.48 

0.72 

0.58 

1.63 

341 

3 29 

6.22 

2.25 

0.70 

9.17 

8-5 

8.47 

8.0 

0.40 

1.07 

I .0 

8919 

3.  18 

1-37 

0 . 82 

1. 18 

3-55 

3 29 

4.17 

4.14 

0.86 

9.17 

8-5 

8.31 

8.0 

0.55 

3-64 

4.0 

9275 

3. 12 

1.28 

0.71 

1 .27 

3.38 

3.29 

4-97 

4. 10 

0.60 

9.67 

8-5 

9-07 

8.0 

0.60 

2.71 

3.0 

9041 

0.20 

0.30 

0.38 

0.97 

1.85 

1.65 

I 13 

8.36 

2.96 

12.45 

10. 0 

9-49 

9-0 

0.90 

0.90 

I .0 

9043 

I .00 

0. 14 

0.06 

3-31 

451 

4-53 

0.61 

303 

0.49 

4-13 

4.0 

3-64 

3-0 

0.31 

1.04 

I .0 

8908 

0.31 

0.21 

0.49 

1.38 

2.39 

1.65 

5-30 

4-54 

1. 71 

11-55 

1 1 .0 

9-84 

10. 0 

0.85 

1 .06 

I .0 

9277 

0.50 

0.61 

0.71 

1.49 

3-31 

3 29 

6.76 

3-73 

313 

13.62 

10. 0 

10.49 

9.0 

0.90 

I-13 

I .0 

9042 

I-5I 

0.  II 

0.53 

1.27 

3-42 

3 29 

450 

5-25 

3.66 

13-41 

10. 0 

9-75 

9-0 

0.31 

0.95 

I .0 

9276 

0.93 

0.06 

0.56 

1 . 16 

2.71 

2.47 

4.89 

5-67 

0.79 

11-35 

10. 0 

10.56 

9-0 

0.20 

0.87 

I .0 

9283 

0.20 

0. 12 

0.72 

1.56 

2.60 

2.06 

1.77 

7.18 

1.83 

10.78 

9-0 

8.95 

8.0 

1 .21 

1 .21 

I .0 

9278 

2.20 

0.06 

0.54 

1-45 

4-25 

4. II 

3-69 

4-85 

1.50 

10.04 

9.0 

8.54 

8.0 

1.66 

1.66 

I .0 

9301 

0.25 

2.24 

0.21 

1.96 

4.66 

4. II 

3-84 

1. 19 

0.55 

5-58 

5-0 

5-03 

4-0 

0.20 

1-93 

2.0 

9056 

4.48 

4 . 1 1 

5-54 

3 . 0 

4 . 0 

0 . 20 

1 .98 

2 . 0 

9057 

4. . 48 

4.  II 

3 . 80 

S . 0 

4 . 0 

0 . 20 

I . q6 

2 . 0 

9058 

4 . '^Q 

4 . 1 1 

6 . 14 

kJ  • ^ 

s . 0 

4.0 

0 . 20 

1.0“^ 

2 . 0 

9059 

19 

1.87 

0.50 

2 . 02 

• Oy 

4-58 

4. II 

3-25 

1.60 

0.70 

5-55 

5-0 

4-85 

4.0 

1 .00 

I .00 

I .0 

9284 

0.14 

0.68 

0.16 

0.77 

1-75 

1.65 

5-94 

2.62 

1 .27 

9-83 

9-0 

8.56 

8.0 

1.05 

1.05 

I .0 

9285 

. . . . 

0.68 

0.41 

0.81 

1 .90 

1.65 

6.55 

2.71 

1.50 

10.76 

9.0 

9.26 

8.0 

0.94 

0.94 

I .0 

8920 

0.66 

0.26 

I . 

96 

2.88 

2.40 

6.73 

2.44 

1 . 89 

11.06 

9-0 

9.17 

8.0 

0.31 

0.39 

0.5 

8887 

0.94 

0.08 

|i  .4411 .62 

4.08 

4.12 

6. 12 

2.81 

0.54 

9-47 

9-0 

8.93 

8.0 

0.76 

0.76 

I .0 

9124 

/ 
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Table  I. — Nitrogenous  Superphosphates, 


Station  No.  1 

Manufacturer  and  Brand. 

Place  of  Sampling. 

Dealer’s  cash 
price  per  ton. 

Sampled  by  Station: 

Wilcox  Fertilizer  Co.,  Mystic,  Conn.  {Continued.) 

9303 

Potato  Fertilizer 

Suffield 

$33.00 

9122 

Potato,  Onion  and  Vegetable  Phosphate 

Guilford 

36.00 

9123 

Tobacco  Special 

S.  D.  Woodruff  & Sons,  Orange,  Conn. 

Ellington 

40.00 

9125 

Home  Mixture 

Sampled  by  Purchasers  and  Others: 

Orange 

1 

36.00 

8703 

Quinnipiac  Wrapper  Leaf  Brand 

Hartford; — L.  B.  Haas 
and  Co 

37.50 

8704 

Quinnipiac  Wrapper  Leaf  Brand 

Hartford; — L.  B.  Haas 

and  Co 

37.50  ’ 

8705 

Quinnipiac  Wrapper  Leaf  Brand 

Hartford; — L.  B,  Haas 

and  Co 

37.50 

8833 

Rogers’  H.  G.  Tobacco  Grower  Vegetable  Formula. 

West  Su  field; — H.  C. 
Nelson 

8834 

Rogers’  H.  G.  Tobacco  Grower  Vegetable  Formula. 

West  Suffield:— U.  C. 
Nelson 

8961 

Sanderson’s  Fish,  Bone  and  Potash 

West  Cheshire : — Whit- 
comb & Hadley 

29.75; 

9396 

Sanderson’s  Kelsey’s  Bone,  Fish  and  Potash 

Branford: — A.  E.  Plant 
Sons’  Co 

8812 

Unknown  brand .’ 

Brookfield  Center:  — E. 
A.  Talmadge 

9399 

Unknown  brand 

5.  Windsor:  — W.  N. 
Jennings 

r 

% 
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WITH  Potash — {Concluded.) 


Nitrogen. 


tjo  rt 

5^ 


bo  rt 

5^ 


Phosphoric  Acid. 


Total. 

I Water-soluble. 

"0 

<U 

cd 

u 

0 

Citrate-insoluble. 

Total. 

So-called 

“Available.” 

As  Muriate. 

Total. 

Guaranteed. 

Station  No. 

Found. 

Guaranteed. 

Found. 

Guaranteed. 

Found. 

Guaranteed. 

2.94 

2.46 

6.04 

2.70 

3-59 

12.33 

7.0 

8.74 

6 . 0 

0.31 

0.41 

0.5 

9303 

4.02 

3-72 

4.62 

3-89 

2.01 

10.52 

9.0 

8.51 

8.0 

0.40 

0.63 

0.5 

, 9122 

5-19 

4-95 

0.36 

5-17 

0.51 

6.04 

6.0 

5-53 

50 

0.15 

I . 10 

0.5 

9123 

3-63 

3-30 

5-45 

2.99 

0.78 

9 . 22 

8.44 

8.0 

0.62 

0.62 

I .0 

9125 

4.60 

4-53 

4.09 

4 . 0 

3 • 0 

0.97 

I . 0 

8730 

4-59 

4-53 

4 . 20 

4 . 0 

3.0 

0.97 

1 .0 

8704 

4-55 

4-53 

4.41 

4 . 0 

3.0 

0.92 

1 . 0 

8705 

5-14 

5.00 

5-31 

50 

4.0 

0.23 

1.07 

0.5 

8833 

5.21 

s . 00 

5.31 

5 • 0 

4 . 0 

0. 2T, 

I . 06 

0.  s 

8834 

2 . IC 

12.26 

0.89 

0.89 

8961 

2.58 

2.47 

11.60 

10. 0 

Q - 0 

I . 0^ 

I . 00 

9396 

3-52 

8.12 

5-14 

8812 

3-90 

3-48 

3-92 

1 .61 

9.01 

7.40 

0.39 

0.39 

9399 

Potash. 


76 


0.22 

O.  10 

0.07 


O.  10 


0.28 

0.48 

0.05 


I .27 


1.30 
I'- 43 
3.78 


50 


6 

_o 

(£ 

3: 

8964 

9000 

8965 

8966 

9307 

19306 

9001 

9006 

9002 

9064 

9067 

9003 

8927 

9076 

8928 

9066 

9065 

9126 

9004 

9005 

*9068 

*9319 

9078 

9069 

9077 

9070 

9079 

9071 

8988 

9080 

9169 

8899 

9315 

9090 

9088 

9089 

8898 

t9316 

8897 
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Table  II — Nitrogenous  Superphosphates 


Manufacturer  and  Brand. 


Place  of  Sampling. 


Sampled  by  Station  Agent: 

American  Agricultural  Chemical  Co.,  New  York  City. 

Ammoniated  Fertilizer  A 

Ammoniated  Fertilizer  A A 

Ammoniated  Fertilizer  AAA 

Ammoniated  Fertilizer  AAA  A 

Cereal  and  Root  Fertilizer 

High  Grade  Grass  Top  Dressing  without  Potash 

Odorless  Grass  and  Lawn  Top  Dressing  without  Potash 

Special  Vegetable  Fertilizer 

Bradley’s  General  Fertilizer 

Bradley’s  Grain  Fertilizer 

Bradley’s  Grass  Top  Dressing  without  Potash 

Bradley’s  Root  Crop  Manure 

Bradley’s  Special  Corn  Phosphate  without  Potash.  . 
Bradley’s  Special  Potato  Phosphate  without  Potash. 
Bradley’s  Special  Potato  Manure  without  Potash. . . 

Bradley’s  Tobacco  Manure  without  Potash 

Bradley’s  Universal  Crop  Phosphate 

East  India  Tobacco  Special  without  Potash 

Quinnipiac  Special  Corn  Manure  without  Potash.  . . 
Quinnipiac  Special  Potato  Phosphate  without  Potash 
Quinnipiac  Wrapper  Leaf  Brand  Tobacco  Manure 

without  Potash 

Quinnipiac  Wrapper  Leaf  Brand  Tobacco  Manure 

without  Potash 

Williams  and  Clark’s  Seed  Leaf  Tobacco  Manure 

without  Potash 

Williams  and  Clark’s  Special  Americus  Corn  Phos- 
phate without  Potash 

Williams  and  Clark’s  Special  Americus  Potato  Ma- 
nure without  Potash 


Plant  sviUe 

East  Hampton.  . . , 
East  Hampton.  . . , 

Milford 

Rockville 

Rockville 

Stafford  Springs.  . . 

New  London 

Putnam 

Norwich 

Norwich 

Black  Hall 

Norwich 

Groton 

Black  HaU 

Hazard  ville 

Ellington 

Burnside 

New  London 

Plainfield 

Windsor 

Windsor 

South  Manchester 

Ellington 

Ellington 


Apothecaries  Hall  Co.,  Waterbury,  Conn. 

Victor  Corn,  Fruit  and  All  Crops 

Victor  ^larket  Gardeners  Special 

Victor  Potato  and  Vegetable  Special 

Victor  Tobacco  Special  (C.  S.  M.). . . . ^ '.  . . 

Victor  Top  Dresser  for  Grass  and  Grain 

Armour’s  Fertilizer  Works,  Chrome,  N.  J. 

3- 10-0 

4- 8-0 

5- 10-0 

Special  Tobacco  Grower  No.  2 


Windsorville 
Windsorville 
Windsorville 
Waterbury. . 
WindsorvdUe 


HazardviUe.  . 
Hazardville.  . 
New  Canaan. 
iManchester. . 


Atlantic  Packing  Co.,  New  Haven,  Conn. 

Atlantic  Corn  and  Grain  Fertilizer 

Atlantic  Potato  Phosphate 

Atlantic  Special  Vegetable 

Atlantic  Tobacco  Special 

Atlantic  Top  Dresser  for  Grass  and  Market  Garden. 


New  Haven. . . . 
New  Haven. . . 

Groton 

South  Windsor. 
Groton 


page  387. 
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WITHOUT  Potash. 


Nitrogen. 

Phosphoric  Acid. 

.Station  No. 

In  Ammonia. 

Organic, 

water-soluble. 

Organic, 

water-insoluble 

Total. 

Water-soluble. 

Citrate-soluble . 

Citrate-insoluble 

, Total. 

So-called 

"Available.” 

In  Nitrates. 

Found. 

Guaranteed. 

Found. 

Guaranteed. 

Found. 

Guaranteed. 

0. 16 

0. 14 

0.33 

0.49 

I . 12 

0.82 

6.16 

4.49 

I . 29 

11.94 

I I . 0 

10.65 

10. 0 

8964 

0. 12 

0.25 

0.90 

0.71 

I .98 

1.65 

5-55 

4.46 

I . 96 

11.97 

I I .0 

10. 01 

10. 0 

9000 

0.85 

0.50 

0.69 

0.67 

2.71 

2.47 

5 65 

4-33 

1.88 

11.86 

I I . 0 

9-98 

10 . 0 

8965 

0.90 

1.36 

0.57 

0.61 

3-44 

3 29 

6.84 

3-79 

1.23 

11.86 

I I .0 

10.63 

10. 0 

8966 

0.59 

I .02 

0.47 

0.61 

2 . 69 

2.47 

7.09 

3-85 

2.07 

13.01 

I I . 0 

10.94 

10 . 0 

9307 

315 

I .62 

0.52 

0.79 

6.08 

6.58 

592 

2.83 

0.92 

9.67 

9-0 

8-75 

8.0 

9306 

2 . 24 

I. 71 

0.36 

0.59 

4.90 

4. II 

7 65 

2.87 

0.87 

11-39 

1 1 . 0 

10.52 

10. 0 

9001 

1.27 

113 

0.51 

0.60 

3-51 

3 29 

6 . 00 

3-99 

1-75 

11.74 

1 1 .0 

9 99 

10. 0 

9006 

0.52 

0.46 

0.48 

0.38 

1.84 

1.65 

5-71 

4.00 

1.87 

11.58 

1 1 . 0 

9-71 

10. 0 

9002 

0.44 

0.35 

0. 10 

0.23 

1 . 12 

0 . 82 

5 64 

4-73 

0.56 

10.93 

no 

10.37 

10. 0 

9064 

2.61 

1-45 

0.38 

0.58 

-5.02 

4-94 

5 46 

3-34 

0.73 

9-53 

9.0 

8.80 

8.0 

9067 

I. 14 

0.0^ 

1.65 

0.51 

3.38 

3 29 

6.36 

3-71 

1.79 

11.86 

no 

10.07 

10. 0 

9003 

0.62 

0.52 

0.26 

0.35 

1-75 

1.65 

6 . 00 

4-39 

0.97 

11.36 

II  .0 

10.39 

10. 0 

8927 

0.63 

0.50 

0.31 

0.36 

1 . 80 

1.65 

6 . 42 

4.69 

0.88 

11.99 

II . 0 

II . II 

10. 0 

9076 

I .00 

0.82 

0.41 

0.55 

2 . 78 

2.47 

6.20 

4.10 

1 . 60 

11.90 

II  .0 

10.30 

10. 0 

8928 

I .06 

0. 10 

0.37 

3-13 

4 . 66 

4-53 

1 . 20 

2 .61 

0.37 

4.18 

4-0 

3-81 

3-0 

9066 

I .00 

0.81 

0.36 

0.49 

2.66 

2.47 

6.36 

3-98 

1.24 

11.58 

II  .0 

10.34 

10. 0 

9065 

0.26 

0.06 

0.98 

3-27 

4-57 

4-53 

1-58 

2.15 

0.52 

4-25 

4.0 

3-73 

3-0 

9126 

0.38 

0.47 

0.72 

0.09 

1.66 

1.65 

6.13 

4.20 

1 . 04 

11-37 

II . 0 

10.33 

10. 0 

9004 

0.60 

0.57 

0.30 

0.55 

2.02 

1.65 

6.38 

3-77 

1.65 

1 1 .80 

no 

10.  15 

10. 0 

9005 

0.82 

0.08 

0.22 

3-27 

4-39 

4-53 

2.39 

1-53 

0.46 

4-38 

4-0 

3-92 

3.0 

9068 

0.87 

0. 10 

3- 

^8 

4-55 

4-53 

2.17 

1.58 

0.47 

4.22 

4-0 

3-75 

3-0 

9319 

0.85 

0. 10 

0.27 

3.12 

4-34 

4-53 

1 . 62 

2.37 

0.33 

4-32 

* 4.0 

3-99 

3-0 

9078 

0.73 

0.41 

0.37 

0.34 

1.85 

1.65 

6. 14 

4.26 

1-33 

11-73 

II  .0 

10.40 

10. 0 

9069 

0.68 

0.40 

0.38 

0.35 

1 .81 

1.65 

6.58 

4-37 

1.28 

12.23 

II  .0 

10.95 

10. 0 

9077 

0.38 

0. 18 

0.46 

0.83 

1.85 

1-65 

8.30 

2.74 

2 . 20 

13-24 

II  .0 

1 1 .04 

10. 0 

9070 

0. 10 

1. 71 

0.51 

1 . 22 

3-54 

3 29 

8.03 

2 . 29 

0.87 

1 1 . 19 

II  .0 

10.32 

10. 0 

9079 

0.98 

0.48 

0.51 

0.60 

2.57 

2.47 

8.34 

2 . 28 

2 . 16 

12 . 78 

II  .0 

10.62 

10. 0 

9071 

1 . 70 

0.60 

2.00 

4-30 

4.  II 

3.06 

1.78 

0.70 

5-54 

5-0 

4-84 

4-0 

8988 

1-55 

1-95 

0.48 

1 . 69 

5-67 

5-75 

3-67 

2.55 

0.87 

7.09 

6 . 0 

6 . 22 

5-0 

9080 

0. 13 

0.43 

0.31 

1. 71 

2.58 

2.47 

7.29 

2.79 

1.27 

11-35 

10.5 

10.08 

10. 0 

9169 

I-3I 

0.58 

1 .27 

3.16 

3-29 

6.07 

2.00 

1 . 27 

9-34 

8-5 

8.07 

8.0 

‘8899 

2 . 20 

0.04 

0.22 

1.63 

4.09 

4. II 

7.46 

2 . 89 

0.60 

10.95 

10.5 

10.35 

10. 0 

9315 

0.97 

0.  II 

0.06 

3.12 

4.26 

4. II 

2.79 

1 .61 

0.81 

5-21 

4-5 

4-40 

4-0 

9090 

0.08 

0.07 

0.76 

0.87 

1.78 

1.64 

6.87 

3.62 

0.87 

11.36 

II  .0 

10.49 

10. 0 

9088 

0.24 

0.74 

0.72 

0.86 

2.56 

2 . 46 

7.28 

3-24 

0.47 

10.99 

II  .0 

10.52 

10. 0 

9089 

0.39 

1.35 

0.78 

0.94 

3-46 

3.28 

7-54 

3-52 

0.77 

11.83 

1 1 .0 

11.06 

ip.o 

8898 

0.84 

0.08 

1.03 

1.76 

3-71 

4. 10 

2.98 

3.80 

1.69 

8.47 

7-0 

6.78 

6.0 

9316 

0.88 

1.40 

0.76 

1 . 26 

4-30 

4. 10 

7.09 

3.20 

0.84 

II  - 13 

no 

10. 29 

10. 0 

8897 

\ 
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8900 

9081 
9008 
9091 
9007 
8929 

9082 


9092 

9093 


9127 

9010 
9009 
8903 

8930 
8902 

9083 
8901 

9084 
9094 

8931 

9011 

9085 


Manufacturer  and  Brand. 


Sampled  hy  Station  Agent: 

Berkshire  Fertilizer  Co.,  Bridgeport,  Conn. 

Ammoniated  Bone  Phosphate 

Economical  Grass  Fertilizer 

Grass  Special 

Market  Garden  Fertilizer 

Potato  and  Vegetable  Phosphate . 

Root  Fertilizer 

Tobacco  Grower 


F.  E.  Boardman,  Middletown,  Conn. 

Fertilizer  for  Potatoes  and  General  Crops. . . 
Tobacco  Fertilizer 


Bowker  Fertilizer  Co.,  New  York  City. 

Four  Ten  Hill  and  Drill 

High  Nitrogen  Mixture  without  Potash 

One  Ten  Sure  Crop 

Stockbridge  Five  Eight  General  Crop 

Stockbridge  Five  Ten  Early  Crop 

Superphosphate  with  Ammonia  2% 

Superphosphate  with  Ammonia  3% 

Superphosphate  with  Ammonia4% 

Superphosphate  with  Ammonia  5% 

Three  Ten  All  Round 

Tobacco  Grower  1916 

Two  Ten  Corn 

Two  Ten  Potato: 


8967 

8932 


8989 


8904 


9086 

9287 

9095 

9096 
9072 
8990 


9170 

§9097 

9074 

9098 


F.  O.  Brown,  Leonard’s  Bridge,  Conn. 

Special  Formula  for  Potatoes  and  General  Crops.  . . 
Special  for  Oats  and  Top  Dressing 


E.  D.  Chittenden  Co.,  Bridgeport,  Conn. 

Vegetable  and  Onion  Grower  without  Potash. . 


E.  B.  Clark  Seed  Co.,  Milford,  Conn. 

Ammoniated  Bone  Phosphate 


The  Coe-Mortimer  Co.,  New  York  City. 

Connecticut  Wrapper  Grower  without  Potash. 

Excelsior  Potato  Fertilizer  1916 

H.  G.  Ammoniated  Superphosphate  1916 

Morcoe  Top  Dresser  withont  Potash 

Prolific  Crop  Producer  1916 

XXV  Ammoniated  Phosphate  1916 


Essex  Fertilizer  Co.,  Boston,  Mass. 

Potato,  Corn  and  Vegetable  Fertilizer 

Potato  Manure ■ 

Potato  Phosphate 

Tobacco  Manure' 

Fish  Fertilizer 


Norwich  Town. 

Rockville 

Centerbrook. . . 

Westport 

Westport 

Waterbury 

Rockville 


Middletown. 

Middletown. 


Willimantic 

Bristol 

Mansfield  Depot. 

Rockville 

Rockville 

Stratford 

Westport 

Stratford 

Wapping 

Rockville 

Hazardville 

Norwich 

Brooklyn 


Guilford. 

Guilford. 


Greens  Farms. 


Stratford , 


Somersville.  . 
Manchester. . 

Norwich 

Somersville . , 
Wethersfield. 
Old  Mystic. . 


9073  XXX 


Willimantic 

Ellington 

South  Manchester. 
South  Manchester. 
Poquonock 


§ Market  Garden  and  Potato  Manure  shipped  under  wrong  brand  name. 


$24.00 

50. 00 

42.00 

48.00 

38.00 

36.00 
; 36.00 


34  00 
35-00 


33. 

54' 

27, 

38. 

39 


00  > 

00  / 

00  )r 

00  t 

00  i 


31 

35 

36 
33 
38 
30 
29 


00  i 

00 

50  , 

00 

00 

00  ' 

00 


34.00  ^ 

40.5®  i 


29.00 


30. 5® 


40.00 


34.00 

55-0® 


27.00 


37.00 

40.00 

38.00 

41.00 
30-00 
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Nitrogen. 

Phosphoric  Acid. 

1 Station  No. 

In  Nitrates. 

In  Ammonia. 

Organic, 
water-soluble.  ' 

Organic, 

water-insoluble. 

Total. 

Water-soluble. 

Citrate-soluble. 

Citrate-insoluble. 

Total. 

So-called 

"Available.” 

Found, 

Guaranteed. 

Found. 

Guaranteed. 

Found. 

Guaranteed. 

0.02 

0. 18 

0.96 

I . 16 

0.80 

9 30 

2.37 

0.23 

11.90 

1 1 . 0 

11.67 

10. 0 

8900 

6.82 

0. 12 

0.84 

0.65 

8.43 

7.40 

O.OI 

596 

1.05 

7.02 

8 . 0 

5-97 

4.0 

9081 

3-83 

0.  12 

0.31 

0.75 

5.01 

5.00 

5-59 

2 . 28 

1.05 

8 . 92 

6.0 

7-87 

5-0 

9008 

0.98 

0.25 

I . 1 1 

I.  14 

348 

3-30 

2.8^ 

5-47 

1-47 

9.80 

9.0 

8.33 

8.0 

9091 

0.81 

0. 10 

0.44 

0.67 

2 . 02 

1.70 

9 . 20 

2.06 

0.59 

11.85 

1 1 . 0 

11.26 

10. 0 

9007 

0. 14 

I . 10 

0.41 

I-3I 

2.96 

2.50 

4.61 

3-49 

1 . 62 

9.72 

9.0 

8 . 10 

8 . 0 

8929 

0. 10 

1-34 

I . 10 

2.38 

4.92 

4-50 

2 . 76 

3.20 

0. 19 

6.15 

6 . 0 

5 96 

5-0 

9082 

1 . 16 

0.24 

0.54 

1-58 

3 52 

3-30 

1 .02 

6.63 

0.63 

8.28 

7-65 

7.0 

9092 

0.96 

0.47 

0.58 

1-57 

3-58 

3-30 

1-54 

6. 14 

0.67 

8.35 

7.68 

7.0 

9093 

0.80 

1 . 10 

0.97 

0.65 

3 • ,S2 

3-29 

6 . 64 

3.62 

1.64 

11.90 

1 1 . 0 

10.26 

10. 0 

9127 

3 50 

3.82 

0.58 

0.38 

8.28 

8 . 29 

4-45 

1-75 

0.27 

6.47 

6 . 0 

6 . 20 

5-0 

9010 

0.40 

0.32 

0.13 

0.25 

1 . 10 

0 . 82 

5-74 

4-13 

1 . 06 

10.93 

1 1 . 0 

9.87 

10. 0 

9009 

0.54 

1 . 92 

0.61 

1.24 

4-31 

4. II 

5.28 

311 

1 . 46 

985 

9.0 

8.39 

8.0 

8903 

0.31 

1.93 

0 . 46 

1-33 

4 03 

4. II 

6.88 

3 40 

1. 41 

11.69 

1 1 . 0 

10.28 

10. 0 

8930 

0.22 

0.40 

0.56 

0.64 

1.82 

1.65 

5-45 

5.26 

1.30 

12.01 

1 1 . 0 

10.71 

10. 0 

8902 

0.49 

0.75 

0.45 

0.69 

2.38 

2.47 

7-30 

3.86 

0.99 

12.15 

1 1 . 0 

1 1 . 16 

10. 0 

9083 

0-95 

125 

0.61 

0.61 

3-42 

3 29 

7.08 

3.61 

1.27 

11.96 

II  .0 

10.69 

10. 0 

8901 

0.87 

151 

0.50 

1. 18 

4.06 

4. II 

5-38 

3-44 

1-34 

10 . 16 

9.0 

8.82 

8.0 

9084 

0.64 

0.46 

0.70 

0.88 

2.68 

2.47 

5-55 

4.68 

1 .71 

11.94 

1 1 .0 

10.23 

10. 0 

9094 

1 .08 

0.08 

0.07 

3.01 

4.24 

4.  II 

1.86 

2 . 64 

0.36 

4.86 

5-0 

4-50 

4.0 

8931 

0.60 

0.52 

0.33 

0.34 

1.79 

1.65 

6.04 

405 

1.68 

11.77 

II  .0 

10.09 

10. 0 

9011 

0.60 

0.52 

0.23 

0.58 

1-93 

1.65 

6.40 

3 92 

1. 19 

II. 51 

1 1 . 0 

10.32 

10. 0 

9085 

0.44 

1.36 

0.77 

0.98 

3-55 

3 29 

6.89 

4.27 

0.87 

12.03 

II  .0 

II . 16 

10. 0 

8967 

1-55 

1.55 

0.52 

1 .01 

4-63 

4.92 

4.96 

5.36 

1 .92 

12 . 24 

9.0 

10.32 

8.0 

8932 

1.27 

0.15 

0.63 

0.84 

2 . 89 

2.47 

7.72 

2 . 96 

1 .00 

11.68 

II  .0 

10.68 

10. 0 

8989 

0.21 

1-95 

0.40 

0.91 

3-47 

3 29 

7.15 

3-25 

1-74 

12 . 14 

II  .0 

10.40 

10. 0 

8904 

1.07 

0. 12 

0.17 

3- 10 

4.46 

4-53 

1.76 

2.31 

0.43 

4 50 

4.0 

4.07 

3-0 

9086 

0.29 

2.14 

0.49 

1.39 

4-31 

4.  II 

7 . 20 

2.61 

1 . 84 

11.65 

1 1 .0 

9.81 

10. 0 

9287 

1.02 

0.86 

0.39 

0.47 

2.74 

2.47 

6 . 29 

4.07 

1 .09 

11.45 

II  .0 

10.36 

10. 0 

9095 

3.37 

3-91 

0.59 

1.03 

8.90 

8.23 

3.62 

1.86 

0.20 

5-68 

6.0 

5-48 

5-0 

9096 

0.80 

0.95 

0.73 

1 . 1 1 

3-59 

3-29 

5 56 

4-43 

1. 19 

II . 18 

1 1 .0 

9-99 

10. 0 

9072 

0.23 

0.55 

0.27 

1.05 

0.82 

5.44 

4-99 

1 . 16 

11-59 

II  .0 

10.43 

10. 0 

8990 

0.38 

1-75 

0.78 

1.23 

4.14 

4. 10 

7.89 

2.38 

1. 13 

11.40 

1 1 . 0 

10.27 

10. 0 

9170 

0.51 

0.76 

0.73 

0.81 

2.81 

2 . 87 

7.89 

3-53 

0.73 

12.15 

II  .0 

11.42 

10. 0 

9097 

0.68 

0.98 

1.30 

0.34 

3.30 

3.28 

7- 13 

4-51 

0.86 

12.50 

II  .0 

11.64 

10. 0 

9074 

0.48 

0.58 

I. 18 

1.94 

4. 18 

4. 10 

4.02 

3-97 

1.32 

9-31 

7.0 

7-99 

6.0 

9098 

0.33 

0.46 

1-59 

0.44 

2 . 82 

2 . 46 

7 . 80 

3-71 

0.90 

12.41 

II  .0 

II. 51 

10. 0 

9073 
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Station  No. 

Manufacturer  and  Brand. 

Place  of  Sampling. 

Dealer's  cash 
price  per  ton. 

8970 

Sampled  by  Station  Agent: 

The  L.  T.  Frisbie  Co.,  New  Haven,  Conn. 

Connecticut  Special  for  all  Crops 

New  Britain 

$35-00 

35-00 

58.00 

8969 

Corn  and  Grain  Fertilizer 

Norwich 

9087 

Market  Garden  and  Top  Dresser 

Meriden 

8968 

Potato  and  Vegetable  Grower 

Guilford 

8905 

Tobacco  Special .• 

Suffield 

35-00 

35-00 

9128 

Tobacco  Special 

Windsor 

9099 

International  Agricultural  Corporation,  Buffalo,  N.  Y. 

Buffalo  Farmers  Choice 

Plainfield 

32.00 

8991 

Buffalo  New  England  Special 

West  Cheshire 

25-50  • 

9314 

Buffalo  Standard 

East  Haven 

38.00  « 

9129 

Buffalo  Tobacco  Grower 

East  Granby 

t9130 

Buffalo  Top  Dresser 

Thompsonviile 

45-00 

t9131 

Buffalo  Vegetable  and  Potato 

Plainfield 

34-00 

9135 

Lister’s  Agricultural  Chemical  Works,  Newark,  N.  J. 

Atlas  Brand  Fertilizer  1916 

Stratford 

9134 

Celebrated  Tobacco  Fertilizer  without  Potash 

Warehouse  Point 



9133 

Complete  Tobacco  Fertilizer  without  Potash 

Rockville 

8992 

Plant  Food  1916 

Hamden 

9132 

Superior  Ammoniated  Superphosphate  1916 

Danbury 

34-00 

Lowell  Fertilizer  Co.,  Boston,  Mass. 

9137 

Animal  Brand 

Moosup 

32-50 

30.00 

9149 

Bone  Fertilizer 

Wallingford 

8971 

Empress  Brand 

Southington 

29.00 

9147 

Market  Garden  Special  Grass  and  Lawn  Dressing.. . 

Rockville 

42.00 

9146 

Potato,  Corn  and  Vegetable 

Warehouse  Point 

9136 

Potato  Manure 

Saybrook 

37.00 

35-00 

9145 

Potato  Phosphate 

Southington 

9148 

Tobacco  Grower 

Somers 

40.00  1 

9150 

E.  Manchester  and  Sons,  Winsted,  Conn. 

1917  Formula 

Ellington 

J8972 

9151 

The  Mapes  Formula  and  Peruvian  Guano  Co., 
New  York  City. 

5%  Ammonia  Special 

Hartford 

38.00  ^ 

34.00  i 
35-00 

X 

60.00  • 

25.00  s 
45-00  j 

5%  Ammonia  Special 

Ellington 

8973 

1917  Special 

Norwich 

9156 

9152 

9153 

9154 

National  Fertilizer  Co.,  New  York  City. 

H.  G.  Top  Dressing  without  Potash 

Nitrogen  Phosphate  Mixture  No.  i 

Nitrogen  Phosphate  Mixture  No.  2 

Nitrngpn  PVir>c;pVipfp  IVTiytiirp  n 

Granby 

Winsted 

Ridgefield 

Newington. 

8993 

9155 

9171 

Nitrogen  Phosphate  Mixture  No.  4 

Nitrogen  Phosphate  Mixture  No.  5 

Nitrogen  Phosphate  Mixture  No  6 

West  Cheshire 

Ellington 

Ellington 

33  - 00  ' 
33-00 

8974 

Tobacco  Special  without  Potash 

Thompsonviile 

39-59  ♦ 

I 


t See  page  387. 


t See  page  390. 
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WITHOUT  Potash — {Continued.) 


Nitrogen. 

Phosphoric  Acid. 

Station  No. 

In  Nitrates. 

In  Ammonia. 

Organic, 

water-soluble. 

Organic, 

water-insoluble. 

Total. 

Water-soluble. 

Citrate-soluble. 

1 

1 Citrate-insoluble. 

Total. 

So-called 

“Available.” 

Found. 

Guaranteed. 

Found. 

Guaranteed. 

Found. 

Guaranteed. 

0.34 

0.48 

0.69 

0.79 

2.30 

2 . 46 

7.60 

3-43 

0.78 

II  .81 

I I . 0 

11.03 

10. 0 

8970 

0.03 

0.09 

0.84 

0.84 

1.80 

I . 64 

6.60 

4.00 

0.59 

1 1 . 19 

I I . 0 

10.60 

10. 0 

8969 

0.91 

1.44 

0.73 

I .06 

4.14 

4.  10 

7.61 

3-23 

0.58 

11.42 

1 1 . 0 

10. 84 

10. 0 

9087 

0.44 

I . 29 

0.71 

0.93 

3-37 

3.28 

7.07 

413 

0.79 

11.99 

I I . 0 

11.20 

10. 0 

8968 

0.69 

0.09 

I .61 

1.82 

4.21 

10 

3.60 

3-75 

1-43 

8.78 

7-0 

7-35 

6.0 

8905 

0.15 

I . 01 

I .08 

2 . 20 

4-44 

4. 10 

3.61 

3-99 

1.27 

8.87 

7-0 

7.60 

6.0 

9128 

0.49 

0.05 

0.  12 

0.40 

1 .06 

0.80 

6.83 

3.00 

1.39 

11.22 

1 1 . 0 

9-83 

10. 0 

9099 

0.46 

0.  12 

0.71 

0.55 

1 . 84 

I . 60 

3-43 

6.90 

1-57 

11.90 

1 1 .0 

10.33 

10. 0 

8991 

1.67 

0.08 

0.80 

0.95 

3 50 

3 30 

3-24 

6.58 

3-34 

13.16 

1 1 . 0 

9.82 

10. 0 

9314 

0. 19 

1.90 

0.27 

1-59 

3-95 

4. 10 

2.66 

2.38 

0.73 

5-77 

5.0 

5-04 

4-0 

9129 

2.66 

0.83 

0.61 

0.68 

4.78 

5.80 

2.30 

5.66 

2 . 02 

9.98 

7-0 

7.96 

6.0 

9130 

1 . 12 

0.09 

0.61 

0.40 

2 . 22 

2.50 

4-35 

5.24 

1.82 

1 1 . 41 

1 1 .0 

9-59 

10. 0 

9131 

1-35 

1.44 

0.47 

1 . 06 

4-32 

4. II 

6.56 

2.32 

1 .01 

9.89 

9.0 

8.88 

8 . 0 

9135 

0.23 

0.07 

0.65 

3-65 

4.60 

4-53 

2.40 

1 . 16 

.0.51 

4.07 

4-0 

3-56 

3-0 

9134 

1.05 

I . 04 

I . 12 

0.96 

4.17 

4. II 

1. 14 

3-84 

1.38 

6.36 

5-0 

4-98 

4.0 

9133 

0. 14 

0.22 

0.36 

0.60 

1.32 

0.82 

5-59 

4.67 

1-33 

11.59 

1 1 .0 

10.26 

10. 0 

8992 

0.70 

0.28 

I.  18 

1.24 

3-40 

3-29 

2.13 

6.15 

2.67 

10.95 

1 1 .0 

8.28 

10. 0 

9132 

0.32 

0.58 

0.74 

0.98 

2 . 62 

2.87 

7-87 

3-55 

0.63 

12.05 

1 1 . 0 

11.42 

10. 0 

9137 

0.37 

0.  II 

0.74 

0.84 

2.06 

2.05 

6.79 

3-43 

I-5I 

11-73 

1 1 . 0 

10.22 

10. 0 

9149 

; 0.05 

0.07 

0.59 

0.72 

1-43 

1-25 

7.76 

4.00 

1 . 1 1 

12 . 87 

1 1 . 0 

11.76 

10. 0 

8971 

1 0.53 

1.66 

1.32 

1-47 

4.98 

4.92 

540 

4-05 

1. 19 

10.64 

9.0 

9-45 

8.0 

9147 

0.74 

1.49 

0.81 

0.94 

3-98 

4.  10 

8 . 02 

315 

0.79 

11.96 

1 1 . 0 

II. 17 

10. 0 

9146 

0.38 

0.65 

0.72 

0.94 

2 . 69 

2.46 

7-43 

3.83 

0.50 

11.76 

II  .0 

11.26 

10. 0 

9136 

5 0.54 

1 . 22 

0.76 

0.88 

340 

3.28 

731 

3.80 

0.84 

11-95 

1 1 .0 

1 1 . 1 1 

10. 0 

9145 

0.27 

0.05 

I. 71 

2 . 19 

4.22 

4. 10 

4. 10 

3-23 

1 . 1 1 

8.44 

7.0 

7-33 

6.0 

9148 

0.67 

0.44 

0.62 

1-39 

3.12 

2.47 

6.58 

4.02 

2.09 

12.69 

10.60 

10. 0 

9150 

; 3 50 

0.04 

0.09 

0.50 

4-13 

4.12 

2.74 

6.51 

2 . 28 

11-53 

10. 0 

9-25 

8.0 

8972 

3-72 

0.06 

0.22 

0.53 

4-53 

4.12 

4-97 

4.09 

2 . 07 

II . 13 

10. 0 

9 . 06 

8.0 

9151 

2.96 

0.03 

0.29 

0.50 

3-78 

.3-29 

4-94 

4. 18 

1-56 

10.68 

10. 0 

9. 12 

8.0 

8973 

2.59 

4-03 

1.30 

1.03 

8.95 

8.23 

3-70 

2.03 

0.27 

6.00 

6.0 

5.73 

5-0 

9156 

0.03 

0. 10 

0.36 

0.52 

1 .01 

0.82 

4.67 

5-95 

1 .01 

11.63 

II  .0 

10.62 

10. 0 

9152 

0-45 

0.55 

0.  18 

0.64 

1.82 

1.65 

7-31 

3-32 

1 .27 

11.90 

1 1 . 0 

10.63 

10. 0 

9153 

0.36 

0.62 

0.52 

1.03 

2 53 

2.47 

6.25 

4-25 

1 .01 

II. 51 

II  .0 

10.50 

10. 0 

9154 

0.78 

1-35 

0.50 

0 . 66 

3 29 

3 29 

6.44 

4.27 

1.42 

12.13 

1 1 . 0 

10.71 

10. 0 

8993 

1.62 

1. 13 

0.66 

0.80 

4.21 

4. II 

5.60 

3-48 

1.56 

10.64 

9-0 

9 . 08 

8.0 

9155 

0.28 

2.26 

0.41 

1-39 

4-34 

4. II 

6.92 

3-15 

1-57 

11.64 

1 1 . 0 

10.07 

10. 0 

9171 

1.28 

0.08 

O.OI 

3.58 

4-95 

4-53 

1-53 

2.41 

0.54 

4-48 

4.0 

3-94 

3-0 

8974 

6 

c 

.2 

CTl 

+-> 

w 

9172 

9223 

9222 

f9173 

9174 

8994 

9175 

9176 

8995 

9052 

9053 

9054 

9055 

9177 

8975 

9178 

9317 

9179 

8996 

9180 

9193 

9199 

9200 

9195 

9201 

9202 

*8997 

*9347 

9203 

9194 

9196 

9197 

9198 

*9225 

*9348 

*9228 

*9404 

9227 

9204 

9229 

9226 
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Table  II — Nitrogenous  Superphosphates, 


Manufacturer  and  Brand. 


Place  of  Sampling. 


Sampled  by  Station  Agent: 

New  England  Fertilizer  Co.,  Boston,  Mass. 

Corn  and  Grain  Fertilizer 

Corn  Phosphate 

High  Grade  Potato  Fertilizer 

Potato  Fertilizer 

Special  Tobacco  Manure 

Superphosphate 


Rockville 

Madison 

North  Haven. . . . 

Rockville 

Warehouse  Point 
Meriden 


Olds  and  Whipple,  Hartford,  Conn. 

High  Grade  Tobacco  Starter , . . . , 

Special  Grass  Fertilizer 

Special  Phosphate 

Tobacco  Special  Fertilizer 

Tobacco  Special  Fertilizer 

Tobacco  Special  Fertilizer 

Tobacco  Special  Fertilizer. 


Windsor. . . 
Hartford . . 
Silver  Lane 
Hartford. . . 
Hartford. . . 
Hartford. . , 
Hartford. . . 


Parmenter  and  Polsey  Fertilizer  Co.,  Boston,  Mass. 

Grain  Grower 

Plymouth  Rock  Brand 

Potato  Fertilizer 

Special  Tobacco  Grower 

Star  Brand  Superphosphate 


Plantsville. 
Highwood. 
Bloomfield, 
Windsor. . . 
Plantsville. 


The  Rogers  and  Hubbard  Co.,  Portland,  Conn. 

Hubbard’s  Bone  Base  Oats  and  Top  Dressing 

Hubbard’s  Bone  Base  Soluble  Corn  and  General 

Crops  Manure , 

Hubbard’s  Bone  Base  Soluble  Tobacco  Manure 

Rogers’  All  Soils — All  Crops  Phosphate 

Rogers’  Climax  Tobacco  Brand 

Rogers’  Complete  Phosphate 

Rogers’  H.  G.  Oats  and  Top  Dressing 

Rogers’  H.  G.  Soluble  Corn  and  Onion  Manure 

Rogers  H.  G.  Soluble  Tobacco  Manure 

Rogers’  H.  G.  Soluble  Tobacco  Manure 

Rogers’  Potato  Phosphate 

R.  and  H.  All  Soils — All  Crops  Phosphate 

R.  and  H.  Complete  Phosphate 

R.  and  H.  Potato  Phosphate 

R.  and  H.  Valley  Tobacco  Brand 


Branford 

Branford 

Portland 

Portland 

Portland 

Black  Hall 

Somers 

Black  Hall 

Milford 

Wapping 

Mansfield  Depot, 

Wethersfield 

Willimantic 

Stafford  Springs. 
Portland 


F.  S.  Royster  Guano  Co.,  Baltimore,  Md. 

Curfew  Ammoniated  Superphosphate 

Curfew  Ammoniated  Superphosphate. . . .’ 

Goodwill  Ammoniated  Superphosphate 

Goodwill  Ammoniated  Superphosphate 

Innovation  Ammoniated  Superphosphate 

Penguin  Ammoniated  Superphosphate 

Stevens’  Formula 

Valley  Tobacco  Compound 


Branford 

Madison 

Plainville. , . 
Windsor. . . . 
Branford. . , , 
Waterbury. . 
Glastonbury. 
Windsor.  . . . 


page  387. 
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WITHOUT  Potash — {Continued.) 


Nitrogen. 

Phosphoric  Acid. 

Station  No. 

In  Nitrates. 

In  Ammonia. 

Organic, 

water-soluble. 

Organic, 

water-insoluble. 

Total. 

Water-soluble. 

■ 

Citrate-soluble. 

Citrate-insoluble. 

Total. 

So-called 

“Available.” 

Found. 

Guaranteed. 

Found. 

Guaranteed. 

I Found. 

Guaranteed. 

0.04 

0.  12 

0.51 

0.69 

1.36 

1.23 

591 

3-72 

1.83 

11.46 

II  .0 

9-63 

10. 0 

9172 

0.  10 

0.42 

0.72 

0.78 

2 . 02 

2.05 

7.58 

3-74 

0.91 

12.23 

II  .0 

11.32 

10. 0 

9223 

0.63 

I . 12 

0.63 

0.93 

3-31 

3.28 

7.46 

3.72 

0.87 

12.05 

II  .0 

II  . 18 

10. 0 

9222 

0.30 

0.62 

0.92 

0.49 

2.33 

2.46 

5-53 

4.00 

2 . 12 

11.65 

II  .0 

9-53 

10. 0 

9173 

0.71 

0.09 

I . 01 

2 . 29 

4. 10 

4. 10 

4.09 

3-53 

I . 18 

8.80 

7-0 

7.62 

6.0 

9174 

0.59 

0.78 

0.71 

0.90 

2 . 98 

2.87 

7-65 

3.67 

0.58 

11.90 

1 1 .0 

11.32 

10. 0 

8994 

3-37 

0.21 

0.21 

5-85 

9.64 

9 . 06 

2.49 

2.41 

0.60 

5 50 

3-0 

4.90 

3-0 

9175 

1 .92 

0. 10 

0.7.5 

2.78 

5-55 

4-95 

0.79 

3.24 

3 07 

7 . 10 

4.0 

4-03 

4-0 

9176 

1.58 

0.04 

0.89 

2 . 07 

4-58 

4. II 

0.56 

3.28 

3-54 

7-38 

4.0 

3-84 

4-0 

8995 

0.96 

0.07 

0.39 

3.08 

4-50 

4. II 

1.65 

2.14 

0.37 

4. 16 

3-0 

3-79 

3-0 

9052 

4.31 

4. 1 1 

3 • 94 

3 - 0 

9053 

4. 16 

4. 1 1 

3 58 

3 • 0 

9054 

4 . 26 

4,11 

3 • 67 

3 - 0 

9055 

0.05 

0.06 

0.70 

0.68 

1.49 

1.23 

7-99 

2 . 96 

0.97 

11.92 

II  .0 

10.95 

10. 0 

9177 

0.56 

0.78 

0.83 

0.99 

3.16 

2.88 

7-51 

3.89 

0.60 

12.00 

1 1 . 0 

11.40 

10,.  0 

8975 

0.04 

0.50 

0.73 

0.76 

2.03 

2.05 

7.40 

3-75 

0.75 

11.90 

1 1 . 0 

II. 15 

10. 0 

9178 

0. 18 

0.04 

1.50 

2.18 

3-90 

4. 10 

4 . 08 

3.44 

1.24 

8.76 

7-0 

7-52 

6 . 0 

9317 

0.32 

0.69 

0.62 

0.79 

2 . 42 

2 . 46 

7. II 

3-55 

0.55 

II  .21 

II  .0 

10.66 

10. 0 

9179 

5-31 

0.  14 

0.37 

0.44 

6.26 

6.00 

0.00 

6.52 

6.32 

12 . 84 

12.0 

6.52 

6.0 

8996 

0.54 

0.84 

0.33 

0.79 

2.50 

2.50 

1-45 

7-78 

4-55 

13-78 

12.0 

9-23 

10. 0 

9180 

2.97 

0.79 

0.43 

0.85 

5-04 

5.00 

0.02 

'9-33 

351 

12 . 86 

12 . 0 

9-35 

10. 0 

9193 

2.53 

0.15 

0.13 

0.68 

3-49 

3-30 

3-70 

3 96 

1. 41 

9.07 

8 . 0 

7.66 

7-0 

9199 

0.93 

I . 10 

0.29 

2.50 

4.82 

4.12 

0.03 

1.98 

1.88 

3 89 

4.0 

2.01 

3-0 

9200 

0.20 

0.05 

0.27 

0.57 

1 .09 

1 . 00 

3-67 

3 38 

2.61 

9.66 

9.0 

7-05 

8 . 0 

9195 

5.71 

0.  14 

0.26 

0.38 

6.49 

6.00 

0.00 

6.58 

5-65 

12.23 

12 . 0 

6.58 

6.0 

9201 

0.54 

0.70 

0.51 

0.86 

2.61 

2.50 

0.78 

8.73 

4 63 

14.14 

12.0 

9-51 

10. 0 

9202 

1 .61 

1-75 

0.60 

1 .04 

5.00 

5.00 

0.07 

8.65 

4-25 

12.97 

12.0 

8 . 72 

10. 0 

8997 

2.20 

1.32 

0.50 

0.91 

4-93 

5.00 

0.21 

8.51 

4.12 

12 . 84 

12 . 0 

8 . 72 

10. 0 

9347 

0.45 

0.56 

0.55 

0.66 

2 . 22 

2 . 00 

6.36 

5-47 

3-85 

15.68 

14.0 

11.83 

13.0 

9203 

2.66 

0.34 

0.48 

0.52 

4.00 

3 30 

2.15 

4-55 

2.15 

8.85 

8.0 

6.70 

7-0 

9194 

0. 17 

0.21 

0.37 

0.71 

1 . 46 

1 .00 

3-77 

3.60 

2 . 92 

10.29 

9-0 

7-37 

8.0 

9196 

0.32 

1 .02 

0.21 

o'.  62 

2 . 17 

2 . 00 

958 

4.89 

1 . 29 

15-76 

14.0 

14.47 

13.0 

9197 

1 .68 

0.28 

0.25 

2.53 

4-74 

4.12 

0. 12 

1.86 

1.97 

3-95 

4.0 

1 . 98 

3-0 

9198 

0.07 

1.32 

0.63 

1 .00 

3.02 

3.29 

6.69 

2.34 

0.73 

9.76 

8.5 

903 

8.0 

9225 

0.04 

1.50 

0.55 

1. 13 

3.22 

3.29 

6.16 

2.06 

0.59 

8.81 

8-5 

8.22 

8.0 

9348 

0. 16 

1 . 80 

0.50 

1.38 

3.84 

4.  II 

6.57 

1 .96 

0.49 

9.02 

8.5 

8.53 

8.0 

9228 

0. 14 

1 .92 

0.46 

1.68 

4.20 

4. II 

6.89 

1-57 

0.51 

8.97 

8.5 

8 . 46 

8.0 

9404 

0.04 

1.03 

0.50 

0.88 

2.45 

2.47 

6.00 

2 . 29 

0.68 

8.97 

8.5 

8.29 

8.0 

9227 

0. 12 

0.82 

0.24 

0.50 

1.68 

1.65 

6.28 

3.88 

1-37 

11-53 

10.5 

10.16 

10. 0 

9204 

0. 16 

0.89 

0.37 

2.59 

4.01 

4. II 

3-59 

2 . 60 

1 .04 

7-23 

6.5 

6. 19 

6.0 

9229 

0.25 

0.67 

0.30 

2 . 89 

4.  II 

4. II 

3.27 

2.71 

0.77 

6.75 

6.5 

: 5-98 

6.0 

9226 
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Table  II — Nitrogenous  Superphosphates. 


Station  No. 

Manufacturer  and  Brand. 

Place  of  Sampling. 

Dealer’s  cash 
price  per  ton. 

Sampled  by  Station  Agent: 

Sanderson  Fertilizer  and  Chemical  Co.,  New  Haven, 

Conn. 

*8907 

H.  G.  Ammoniated  Phosphate 

Stratford 

$33.00 

*9075 

H.  G.  Ammoniated  Phosphate 

Orange 

30.50 

*9308 

H.  G.  Ammoniated  Phosphate 

Highwood 

9224 

Phosphate  without  Potash 

Plainville 

30.00 

8906 

Special  without  Potash 

Stratford  

29.25 

The  C.  M.  Shay  Co.,  Groton,  Conn. 

9231 

4-8 

Groton 

33-00 

M.  L.  Shoemaker  and  Co.,  Philadelphia,  Pa. 

8998 

“Swift-Sure”  Superphosphate  for  Tobacco  and  Gen- 

eral  Use 

Hartford 

39-00 

Springfield  Rendering  Co.,  Springfield,  Mass. 

9230 

Animal  Fertilizer 

Thompsonville 

33-00 

Virginia-Carolina  Chemical  Co., 

New  York  City. 

9233 

Ammoniated  Bone  Phosphate  for  all  Crops 

Norwich 

28.00 

8999 

H.  G.  Corn  and  Vegetable  Compound  without  Potash 

Norwich 

32.00 

9232 

Indian  Brand  for  Tobacco  (C.  S.  M.)  without  Potash 

Glastonbury 

35-65 

9309 

Special  Top  Dresser 

Milford 

40.00 

9310 

20th  Century  Potato  Manure  without  Potash 

Winsted 

37-00 

Wilcox  Fertilizer  Co.,  Mystic,  Conn. 

9311 

Complete  Bone  Superphosphate 

Rockville 

26.00 

9048 

Corn  Special  

Hartford 

34.50 

8886 

Grass  Fertilizer 

Meriden 

30.50 

Worcester  Rendering  Co.,  Auburn,  Mass. 

9312 

Royal  Worcester  Corn  and  Grain  Fertilizer 

Norwich 

28.00 

9313 

Royal  Worcester  Potato  and  Vegetable  Fertilizer.  . 

Norwich 

33-00 

Sampled  by  Purchasers  and  Others: 

8713 

Amer.  Agr.  Chem.  Co.’s  Complete  Tobacco  Fertilizer 

without  Potash 

E.  Windsor  Hill: — Rei- 

ser & Boasberg  Plant. 

37-50 

8714 

Amer.  Agr.  Chem.  Co.’s  Complete  Tobacco  Fertilizer 

without  Potash 

E.  Windsor  Hill: — Rei- 

ser & Boasberg  Plant. 

37-50 

8715 

Amer.  Agr.  Chem.  Co.’s  Complete  Tobacco  Fertilizer 

without  Potash 

E.  Windsor  Hill: — Rei- 

ser & Boasberg  Plant. 

37-50 

8716 

Amer.  Agr.  Chem.  Co.’s  Complete  Tobacco  Fertilizer 

without  Potash 

E.  Windsor  Hill: — Rei- 

ser & Boasberg  Plant. 

37-50 

9400 

Amer.  Agr.  Chem.  Co.’s  Grain  arid  Seeding  Fertilizer 

Stafford: — F.  L.  Upham 

27.00 

* See  page  393. 
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WITHOUT  Potash — {Continued.) 


Nitrogen. 

Phosphoric  Acid. 

d 

c 

0 

rt 

In  Nitrates. 

In  Ammonia. 

Organic, 

water-soluble.- 

Organic, 

water-insoluble. 

Total. 

Water-soluble. 

Citrate-soluble. 

Citrate-insoluble. 

Total. 

So-called 

"Available.” 

Found. 

Guaranteed. 

Found. 

Guaranteed. 

Found. 

Guaranteed. 

0.48 

0. 12 

I I3 

1 .66 

3-39 

3-29 

2 . 62 

6.49 

6.82 

15.93 

1 1 .0 

9 II 

10. 0 

8907 

1.58 

0.15 

0.40 

I5I 

3-64 

3-29 

8.82 

3-74 

1-33 

13.89 

1 1 . 0 

12.56 

10. 0 

9075 

I .60 

0.  II 

0.73 

0 . 96 

3-40 

3-29 

4 . 62 

6.29 

0.49 

11.40 

I I . 0 

10.91 

10. 0 

9308 

0.  18 

0.13 

0.56 

0.95 

1 .82 

1.65 

1.97 

8 . 22 

2 . 26 

12.45 

no 

10. 19 

10. 0 

9224 

0.35 

0.13 

0.74 

1-45 

2.67 

2.47 

4. II 

6.08 

4. 14 

14.33 

1 1 . 0 

10. 19 

10. 0 

8906 

0.76 

0. 12 

1-45 

I . II 

3-44 

3.28 

3.26 

5.20 

1 . 89 

10.35 

10. 0 

8.46 

8 . 0 

9231 

I .06 

0.05 

0.96 

1.63 

3 70 

3-29 

6.97 

4.21 

1-59 

12.77 

12.0 

II . 18 

9.0 

8998 

0.50 

0.45 

1 .01 

0.81 

2.77 

2.46 

8.43 

3.20 

0.42 

12.05 

1 1 . 0 

11.63 

10. 0 

9230 

0.  12 

0.78 

0.39 

0.51 

1 . 80 

1.65 

6.66 

2.77 

1-37 

10.80 

1 1 . 0 

9.43 

10. 0 

9233 

O.OI 

1.05 

0.70 

0.89 

2.65 

2.47 

7 . 80 

2.78 

0.93 

II. 51 

1 1 .0 

10.58 

10. 0 

8999 

I . 12 

0.46 

0.41 

2.13 

4.12 

4. II 

1-57 

2 . 42 

6.41 

10.40 

5.0 

3-99 

4.0 

9232 

0.24 

1.58 

1.32 

1 . 76 

4.90 

4-94 

6.51 

2 . 01 

1.78 

10.30 

9.0 

8.52 

8.0 

9309 

0.21 

I. 91 

0.68 

1.48 

4 . 28 

4.12 

9.01 

1.64 

0.86 

II. 51 

1 1 .0 

10.65 

10. 0 

9310 

0.79 

0.28 

0.15 

1.24 

2 . 46 

1.65 

7.91 

2.71 

0.88 

11.50 

1 1 . 0 

10.62 

10. 0 

9311 

0.55 

0.  14 

0.73 

2.30 

3-72 

3-30 

4.22 

5-43 

3.57 

13.22 

II  .0 

9 65 

10. 0 

9048 

2.67 

0.05 

I . 

84 

4-56 

4.12 

7-39 

3-41 

1-25 

12.05 

9.0 

10.80 

8.0 

8886 

0.85 

0.58 

0.68 

0.61 

2 . 72 

2.05 

8.49 

519 

3-03 

16.71 

II  .0 

13.68 

10. 0 

9312 

1.35 

0.45 

1 . 16 

1.29 

4-25 

3-28 

5.20 

5-25 

4-03 

14.48 

II  .0 

10.45 

10. 0 

9313 

4-52 

4-53 

4.64 

4.0 

30 

8713 

4-58 

4-53 

4.72 

4.0 

3.0 

8714 

4-52 

4-53 

4.50 

4.0 

3.0 

8715 

4.66 

4-53 

4.43 

4.0 

30 

8716 

0.73 

0.74 

0.73 

2 . 20 

1.65 

6.52 

3-95 

1.5-6 

12.03 

1 1 .0 

10.47 

10. 0 

9400 
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Table  II — Nitrogenous  Superphosphates. 


Station  No. 

Manvffacturer  and  Brand. 

Place  of  Sampling. 

Dealer’s  cash 
price  per  ton. 

Sampled  hy  Purchasers  and  Others'. 

8737 

Quinnipiac  Wrapper  Brand : 

Hartford : — Haviland 
Tobacco  Co '.  . . . 

$37-50 

8738 

Quinnipiac  Wrapper  Brand 

Hartford : — Haviland 

Tobacco  Co 

37-50 

8739 

Quinnipiac  Wrapper  Brand 

Hartford ; — Haviland 
Tobacco  Co 

37-50 

8962 

Apothecaries  Hall  Co.’s  Victor  Potato  Special 

West  Cheshire'. — Whit- 
comb & Hadley 

36.00 

9144 

Frisbie’s  Tobacco  Fertilizer 

Suffield: — E.  S.  Seymour 

32.50 

9138 

Rogers  & Hubbard’s  All  Soils — All  Crops  Phosphate 

Portland: — John  Gotta. 

31.00 

9139 

Hubbard’s  Bone  Base  Soluble  Tobacco  Manure 

Portland: — John  Gotta. 

42.00 

§8751 

Royster’s  Valiev  Tobacco  Compound 

Royster’s  Valley  Tobacco  Compound 

Avon: — P.  H.  Woodford 

8766 

New  Milford'.— ~L.  W. 
Marsh 

9394 

Sanderson’s  High  Grade  Ammoniated  Phosphate.. . . 

Branford: — A.  E.  Plant 
Sons  Co 

9060 

Sanderson’s  High  Grade  Ammoniated  Phosphate...  . 

Cheshire: — T.  L.  Chip- 
man 

9395 

Sanderson’s  Top  Dresser 

Branford: — A.  E.  Plant 
Sons  Co 

k07 

8810 

Shay’s  4-10 

Virginia-Carolina  Chem.  Cp.’s  Indian  Brand  for  To- 

New London: — J.  M. 
Graves 

' 37-00 

bacco  without  Potash 

Addison: — Chas.  Bell.  . 

35.65 

8774 

Unknown  brand 

Cornwall: — 0.  E.  Tem- 
ple  

00 

00 

01 

5-10  Fertilizer 

Roxbury: — J.  G.  Butler 

§Contains  .078%  of  potash  as  muriates. 


water-soluble. 
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Nitrogen. 


c 

o’T 

'S  S3 

rt 

b£i  ^ 


Phosphoric  Acid. 


Total. 

W ater-soluble. 

Citrate-soluble. 

Citrate-insoluble  1 

Total. 

So-called 

“Available.” 

Station  No. 

Found. 

Guaranteed. 

Found. 

Guaranteed. 

Found. 

Guaranteed. 

4-58 

4-53 

4.22 

4.0 

30 

8737 

4.76 

4-53 

4.48 

40 

30 

8738 

4-58 

4-53 

4.80 

4.0 

30 

8739 

2.65 

2.47 

15.48 

1 1 .0 

10. 0 

8962 

3 • 90 

4. 10 

8 . 30 

7 • 0 

6.0 

9144 

3-34 

3-30 

931 

8.0 

7.0 

9138 

5-10 

5.00 

12.59 

12.0 

10. 0 

9139 

4-35 

4. II 

6.97 

6.0 

8751 

4-45 

4. II 

6.68 

6.0 

8766 

3-39 

3 29 

11.78 

1 1 .0 

10. 0 

9394 

3 • 40 

3 ■ 29 

10.96 

1 1-.  0 

10 . 0 

9060 

3-39 

3-29 

12.60 

II  .0 

10. 0 

•9395 

2.94 

3-29 

2 . 1 1 

4-36 

1.42 

7.89 

6.47 

* 10. 0 

9407 

4.06 

4.12 

4-95 

5-0 

4.0 

8810 

1 . 1 1 

8 . 32 

8774 

4.26 

4.12 

1 1 . 71 

10. 0 

8861 

2.45 
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VI.  MISCELLANEOUS  FERTILIZERS,  LIME,  ASHES,  ETC. 
SHEEP  MANURE. 

9211.  Pulverized  Sheep  Manure.  Sold  by  American  Agri- 
cultural Chemical  Co.,  New  York  City.  Stock  of  Geo.  S.  Phelps 
& Co.,  Thompsonville. 

9206.  Sheep  Manure.  Sold  by  L.  T.  Frisbie  Co.,  New  Haven. 
Sampled  and  sent  by  F.  S.  Burnett,  New  Haven. 

9349.  Sheep  Manure.  Sold  by  L.  T.  Frisbie  Co.,  New  Haven. 
Stock  of  G.  F.  Peters  & Son,  Highwood. 

9267.  Sheep’s  Head  Pulverized  Sheep  Manure.  Sold  by 
Natural  Guano  Co.,  Aurora,  111.  Stock  of  Frank  S.  Platt  Co., 
New  Haven. 

9270.  Wizard  Brand  Manure.  Sold  by  Pulverized  Manure  Co., 
Chicago.  Stock  of  Frank  S.  Platt  Co.,  New  Haven. 

8896.  Pulverized  Sheep  Manure.  Sampled  and  sent  by  H.  E. 
Larsen,  Mt.  Carmel. 

9713.  Chicago  Feed  & Fertilizer  Co.’s  Ground  Sheep  Manure. 
For  analysis  see  page  422. 


Station  No 

Per  cent,  of 

9211 

9206 

9349 

9267 

9270 

8896 

Nitrogen  as  nitrates 

o.io 

0.12 

“ as  ammonia 

0.14 

0.02 

0.22 

0.26 

* as  organic 

1.94 

1.45 

1-93 

1.72 

* total  found 

2.18 

2.07 

1.59 

2.15 

1.98 

2.31 

* total  guaranteed 

2.06 

0.82 

2.25 

1.80 

Phosphoric  acid,  water-soluble. . . . 

1.04 

0.17 

0.76 

0.85 

.... 

* “ citrate-soluble . . . 

0.36 

1.67 

0.79 

0.50 

* “ citrate-insoluble.. 

0.15 

0.22 

0.13 

0.13 

" “ ^ total  found 

1-55 

2.52 

2.06 

1.68 

1.48 

2.99 

* “ total  guaranteed. 

1.25 

2.00 

1.25 

1. 00 

Water-soluble  potash  found 

1. 81 

0.97 

0.74 

3-14 

2.00 

1.03 

* ' “ guaranteed.. 

1. 00 

0.97 

1.50 

1. 00 

Chlorin 

0.08 

0.38 

0.90 

Cost  per  ton 

$38.00 

0 

q 

31.00 

35-00 

These  dried  manures  are  chiefly  of  interest  to  florists  and  to 
greenhouse  or  lawn  owners.  As  we  have  said  in  previous  reports, 
they  are  out  of  the  question  for  general  farm  use,  because  horse 
manure  supplies  three  or  four  times  as  much  plant  food  for  the 
same  money,  and  the  extra  vegetable  matter  should  be  supplied  in 
farm  crops  and  residues. 


WOOD  ASHES. 
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WOOD  ASHES. 

Twenty  samples  called  “wood  ashes”  were  analyzed.  Three  of 
these,  8862,  8811  and  8698,  have  the  character  of  lime-kiln  ashes 
and  contain  very  little  potash.  The  remaining  samples  are  good, 
bad  or  indifferent.  Nine  samples  contained  from  4.7  to  6.8  per 
cent,  of  potash;  four  from  2.8  to  3.7  per  cent.,  and  four  from  0.8 
to  1.7  per  cent. 

The  prices  were  exceedingly  variable;  for  instance,  $9.00  per  ton 
for  material  containing  2.8  per  cent,  of  potash;  $16.00  for  ashes 
containing  1.5  per  cent,  and  $27.50  for  one  containing  4.72  per 
cent.  Certain  of  the  higher  grades  were  sold  on  the  unit  basis,  the 
price  ranging  from  $4.50  to  $6.00  per  unit  of  water-soluble  potash. 

The  extreme  variability  in  the  potash  content  of  wood  ashes 
emphasizes  the  necessity  of  always  buying  it  on  a definite  guaranty 
of  water-soluble  potash. 

Only  three  of  the  samples  were  accompanied  by  a guaranty, 
9372,  9025  and  8862.  These  were  guaranteed  2.00,  5.03  and  3.00 
per  cent,  of  potash,  respectively,  and  contained  1.50,  4.72  and 
0.07  per  cent. 

HOUSEHOLD  WASTES. 

At  the  present  time,  when  the  prices  for  potash  fertilizers  are 
almost  prohibitive,  any  available  source  of  this  important  element 
is  a matter  of  interest.  Possibly  few  householders  realize  the 
fertilizer  value  of  many  of  their  household  wastes  which  they 
usually  throw  away.  The  actual  content  of  potash  in  any  of  these 
is  small,  but  may  be  worth  saving. 

The  samples,  whose  analyses  are  given  in  the  accompanying 
table,  were  for  the  most  part  prepared  by  Prof.  P.  E.  Browning, 
of  Yale  University,  and  submitted  by  him  to  us  for  analysis.  It 
is  to  be  regretted  that  the  actual  percentages  of  ash  were  not  de- 
termined, as  the  information  thus  supplied  would  have  been 
valuable.  The  results,  however,  are  suggestive,  and  indicate 
how  much  valuable  fertilizer  material  in  the  aggregate  is  thrown 
away  by  the  American  public.  Many  of  these  ashes  could  be 
prepared  in  the  ordinary  open  fireplace  of  the  average  home  and 
could  be  collected  with  the  ashes  from  the  wood  there  burned. 
The  citrus  fruit  skins,  because  of  their  oil,  burn  readily,  and  our 
analyses  show  how  rich  in  potash  their  ashes  are.  The  analyses  also 
suggest  the  utility  of  community  incinerating  plants  as  a means 
of  conserving  the  important  amounts  of  potash  which  some  house- 
hold wastes  contain. 


Analyses  of  Wood  Ashes. 


418  CONNECTICUT  EXPERIMENT  STATION  BULLETIN  204, 


•uo:;  J3d  :;so3 


•ppv 

ouoqdsoijj 


•suiiq 


i-i  • OJ 


O O 

o o 


_ ^ O • i-i  cs 


•qsT?;od; 

a^qnps-aa^-B^ 


(pUBS)  piOB 
m ajqniosuj 


O 10  CO  o\  O ro  n 'tl-oo  10 

LOIOIOI-I  o roi^uo  1^00  O vD  00 


ro  -rj-oo 

00  O O 


hH  hH  VO  vO  lOvO  Tj-O  O Cl  O CO  10^0  CO  O Cl  H-(  o o 


1^  10  CO^O 

I-'  rh  -rl-o 


o - Cl  • ON  OMO  rj- 

\0  • O'  • Cl  ON  CO  Cl 


NO  Cl  O NO 
CO  HH  H-V 


C>.oo  CO  CO  CO 


oi  5-( 

a o 

cj  ' 


.■  "d 


>N+J 

h2,.Sc£  :'d 
O y=! 
rj  cu  w 

■ 'S-g  Si"* 


5 t.43  cSs 


-l.d  W 6 3 ^ 


§ 

o ° 


.W  g ^ o O =y  oJ  oT 


o^pq&.[x,  c tOT  g<  .gMM^O 

^ 10  ID  -■  ^ 


^o- 


..  o 

^ o 


SO 

o ^ M CO  NO  NO  O' o •d“'“-^- 
o ro  ^ ’-'  r^p-  M ON  NO  00  < 

A O “^00  ON  ON  uo  . A C/* 


o 

! O . . . 4i^ 

. . 'o  . C d d a 

, K, , o ai  cn  ^ [Tj 

1hVh1-(1-(Vh1— .C^CT^rf  •' , ^ 

00  0 0 0 0 0 0 o 

ggi_.t_.i_.i__.s_.i_.t.  O ....  . . Vh 


i_(  d-A  'COnO  a 

NO  t-i  (N  A 


IlsasssssissssS^^ 

c cffiKKffiffiffiM  S'-S'S 

0 S ® 

jjPhQhPhPh&iCIiPh 

aaaaaaaw  5.o^rO  5 
,r  ,r-o-o-o-o-o-o-o  C 2 o o7l  0 


00a 

l->  +j  4J 


> o5  b 
o 


0^  dy  

^.o^T^'d'OxJT^'dW.d  . . .2 

000000  ^ ^ O A W 


iCv<S  . . .“a 


o 


£ Si 

o 

-.2^ 

2 

.A 

> O oS 

a 

O 

. d ..• 

o 

O 


Si 


•OM  uot:;s:^s 


NTHOSOl£30»OCOiHO(NOiTHlOt^iHCOiHCOOO 
c^t-TjnoeoNCNiioo>'^«OiHioosu3T-icoNciOJ 
e0t-0>0>t-OONC0TH00(N0>00C'-0005OOC0 
0>00«00000>0505050J0005  00  00  00  00CX)050>00 


* $6  per  unit  of  potash, 
t $4.50  per  unit  of  potash. 
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Analyses  of  the  Ashes  of  Household  Wastes. 

Phosphoric  Water-Soluble 

Acid.  Potash. 


Apple  Skin  Ash 3.08  H-74 

Banana  Skin  Ash 3.25  41*76 

Banana  Stalk  Ash  (yellow) 2.34  _ 49*40 

Banana  Stalk  Ash  (red) 3.04  ‘ 46.64 

Banana  Stalk  Ash  (soluble  salts) ? 45*28 

Banana  Stalk  juice,  evaporated,  acidified 1.91  35*58 

Banana  Stalk  juice,  evaporated 2.25  4020.* 

Cantaloupe  Rind  Ash. 9.77  12.21 

Cigar  and  Cigarette  Ashes 2.57  16.81 

Coal  Ashes,  sifted. 0.32  0.16 

Coffee  Grounds  (percolated).  0.36  0.67 f 

Cucumber  Skin  Ash 11.28  27.20 

Egg  Shells,  burned 0.43  0.29 1 

Grape  Fruit  Skin  Ash 3.58  30.64 

Grape  Fruit  Skin  Ash  (soluble  salts) ? 56*92 

Maine  Coast  Kelp  Ash 1.93  21.70 

Orange  Skin  Ash. 2.90  . 27.04 

Peach  Skin  Ash 6.31  30.76 

Peach  Stone  Ash 3.25  6.04 

Peanut  Shell  Ash 1.23  6.45 

Pea  Pod  Ash 1.79  , 9.00 

String  Beans  Ash  (stems  and  strings) 4.99  18.09 

Sweet  Potato  Skin  (boiled)  Ash 3.29  13.89 

Tea  Leaves  Ash 1.60  0.44 

White  Potato  Skin  (raw)  Ash 5.18  27.54 

Wood  Ashes. ...  1.06  6.41 

Wood  Ashes,  after  burning  citrus  fruit  skins.  . 1.13  3.22 


GROUND  LIMESTONE. 


8686.  Grangers’  Lime  Co.,  West  Stockbridge,  Mass.  Stock 
of  Walter  Hine,  Orange.  Cost  $3.50  per  ton. 

8700.  Grangers’  Lime  Co.,  West  Stockbridge,  Mass.  “200 
Mesh.”  Stock  of  J.  W.  Alsop,  Avon. 

8736.  Grangers’  Lime  Co.,  West  Stockbridge,  Mass.  ”200 
Mesh.”  Stock  of  H.  K.  Taylor,  Griffins. 

8709.  Grangers’  Lime  Co.,  West  Stockbridge,  Mass.  ”200 
Mesh.”  Stock  of  W.  J.  Reeves,  Windsorville. 

9534.  Grangers’  Lime  Co.,  West  Stockbridge,  Mass.  Stock 
of  S.  Heath,  New  Canaan. 

Analyses  of  Limestone. 


Station  No 

8688 

8700 

8736 

8709 

9534 

Per  cent,  of 

Lime 

37.96 

50.60 

50.35 

50.62 

52.08 

Magnesia 

8.54 

§ 

§ 

§ 

0*77 

Insoluble  in  acid. 

14.68 

6-35 

6.81 

6.24 

7.22 

* Contains  also  0.45%  nitrogen, 
t Contains  also  1.99%  nitrogen. 
i Contains  also  52.12%  lime. 

§ Not  determined. 


420  CONNECTICUT  EXPERIMENT  STATION  BULLETIN  204. 

8686  contains  67.72  per  cent,  of  calcium  carbonate  and  17.85 
per  cent,  of  magnesium  carbonate.  The  other  four  samples  are 
quite  pure  calcitic  limestones,  containing  from  89.84  to  92.91  per 
cent,  of  calcimn  carbonate. 

HUMUS,  MUCK,  PEAT,  ETC. 

Two  samples  of  commercial  humus  and  five  samples  of  muck 
were  analyzed. 

8685.  Alphano  Humus.  Sent  by  Charles  Henderson,  Farming- 
ton.  Cost  $10.00  per  ton. 

9062.  Commercial  Humus.  Sent  by  Commercial  Humus  Co., 
Newark,  N.  J.  Claimed  to  contain  on  dry  basis;  nitrogen  2.60, 
phosphoric  acid  i.io,  potash  0.51,  lime  2.90,  magnesia  0.50,  ash 
20.12,  and  organic  matter  75  per  cent. 

8889.  Sent  by  M.  F.  Dallen,  Willimantic,  from  a deposit 
stated  to  be  20  feet  deep,  covering  several  acres. 

9478,  9479,  9480.  Sent  by  A.  Sartore,  Waterbury. 

8769.  Sent  by  G.  L.  Cass,  So.  Britain. 


Station  No 

8685 

9062 

8889 

9478 

9479 

9480 

8769 

Composition  as  received: 

Water 

36.72 

69.86 

8.82 

85-99 

77-41 

68.87 

75.51 

Mineral  matter 

22.32 

9-83 

10.72 

1.28 

3.18 

2.81 

11-55 

Organic  matter 

40.96 

20.31 

80.46 

12.73 

19.41 

28.32 

12.94 

Nitrogen 

1.48 

0.52 

2.26 

0.42 

0-54 

0-59 

0.33 

Phosphoric  acid. 

I. II 

0.02 

* 

* 

* 

* 

♦ 

Potash 

* 

0.03 

* 

* 

* 

* 

* 

Lime 

4.19 

* 

* 

* 

* 

* 

* 

Insoluble  in  acid 

11.22 

* 

* 

* 

* 

* 

♦ 

On  water -free  basis: 

Mineral  matter 

35-27 

32.61 

11.76 

9.14 

14.08 

9-03 

47.16 

Organic  matter 

64-73 

67.39 

88.24 

90.86 

85.92 

90.97 

52.84 

Nitrogen 

2.19 

1.73 

2.48 

3.00 

2.39 

1.90 

1-35 

Phosphoric  acid 

1-75 

0.06 

* 

* 

♦ 

* 

* 

Potash 

* 

O.II 

* 

* 

* 

* 

♦ 

The  two  commercial  samples  contain  much  more  mineral  matter 
and,  consequently,  less  vegetable  matter  than  four  of  the  samples 
from  local  deposits.  It  will  be  noted  that  9062  contains  less  of  all 
the  ingredients  claimed  except  mineral  matter,  containing  only 
two- thirds  of  the  nitrogen,  one-twentieth  of  the  phosphoric  acid 
and  one-fifth  of  the  potash  claimed. 


Not  determined. 
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TOBACCO  WASTES. 

8410.  Tobacco  Stems.  Sold  by  Olds  and  Whipple,  Hartford. 
Sampled  and  sent  by  H.  E.  Wells,  East  Windsor  Hill. 

8851.  Tobacco  Stems.  Sampled  and  sent  by  A.  T.  Henry, 
Wallingford. 

8850.  Tobacco  Waste  Ash.  Sampled  and  sent  by  A.  T.  Henry, 
Wallingford. 

8848.  Tobacco 'Dust.  Sampled  and  sent  by  J.  Rosenberg  & 
Co.,  Hartford. 

8702.  Tobacco  Dust.  Sampled  and  sent  by  Morgan  & Dick- 
inson, Windsor. 

8410  8851  8850  8848  8702 


Nitrogen 1.97  2.80  ....  2.78  1.64 

Phosphoric  acid 0.56  0.79  i.io  0.69  0.42 

Potash,  total 6.67  5.27  6.10  2.88  2.50 


MISCELLANEOUS  MATERIALS. 

9339.  Spent  Hops.  Sent  by  Arthur  Mather,  Hartford. 


Water 79-50 

Mineral  matter 1.52 

Organic  matter.  . . I 18.98 

Nitrogen 0.81 

Phosphoric  acid 0.31 

Potash 0.05 


9141.*  Coffee  Chaff.  Sent  by  Morris  West,  Glastonbury.  It 
contained  nitrogen  1.92,  phosphoric  acid  0.15  and  potash  1.63 
per  cent. 

8959.  Coffee  Grounds.  Waste  from  manufacture  of  G. 
Washington  Coffee.  Sent  by  manufacturer. 


Nitrogen 0.81 

Phosphoric  acid 0.016 

Potash 0.166 

Water 60.50 


8952.  Ground  Star  Fish.  Sent  by  F.  L.  Homan,  New  Haven. 


Nitrogen 4.48 

Phosphoric  acid 0.42 

Lime 24.32 


8953.  Musselizer  (“Mussel  Mud,”  “Nature’s  Own  Fertilizer”). 
Sold  by  Agricultural  Development  Co.,  Lewiston,  Me.  Sent  by 
F.  P.  Hubbard,  Middletown. 
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8854.  Marsh  and  Marine  Mud.  Sent  by  G.  D.  Tillinghast, 
Westerly. 


8953 

8854 

Nitrogen 

0.28 

Phosphoric  acid 

. . 

0.09 

Potash 

0.18 

0.03 

8832.  Kelp.  Sent  by  E.  E.  Burwell,  New  Haven.  It  contained 
nitrogen  1.83,  phosphoric  acid  0.64  and  potash  2.64  per  cent. 

8749.  Chimney  Soot.  Sent  by  Donahoe  Bros.,  Middletown. 
It  contained  0.31  per  cent,  of  nitrogen. 

8759.  Ashes  from  factory  sweepings.  Sent  by  Waterbury 
Mfg.  Co.,  Waterbury.  It  contained  0.08  per  cent,  of  potash  and 
70.02  per  cent,  oh  material  insoluble  in  acid.  Copper  was  present. 

9280.  Lye  used  for  cleaning  type.  Sent  by  W.  C.  Sharpe, 
Seymour.  It  contained  0.34  per  cent,  of  potash,  no  nitrogen, 
traces  of  phosphoric  acid  and  sulphates,  and  much  carbonate. 
Its  reaction  was  strongly  alkaline. 

8855.  Sample  apparently  incorrectly  tagged  “Dry  Ground 
Fish.”  Stock  of  George  S.  Phelps  Co.,  Thompsonville.  A mixed 
fertilizer  of  imknown  brand.  It  contained  5.15  nitrogen,  8.18 
■“available”  phosphoric  acid,  9.54  total  phosphoric  acid  and  0.86 
per  cent,  potash. 

SOILS. 

Six  samples  of  soils  were  tested  for  acidity.  The  details  are  of 
no  general  interest. 

9713.  Ground  Sheep  Manure.  Sold  by  the  Chicago  Feed  & 
Fertilizer  Co.,  Chicago.  Sampled  and  sent  by  the  F.  S.  Platt  Co., 
New  Haven.  Contained — nitrogen,  2.74;  total  phosphoric  acid, 
2.84;  water-soluble  potash,  2.07;  guaranteed  respectively  1.85, 
1.50  and  1.25  per  cent. 
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BEEKEEPING  FOR  CONNECTICUT. 


By  a.  W.  Yates. 


Introduction. 

Beekeeping  is  a possible  source  of  both  pleasure  and  profit  re- 
quiring a small  amount  of  attention.  Honey  has  considerable 
value  as  food,  and  in  these  days  of  food  conservation  and  shortage 
of  sugar,  its  value  is  correspondingly  greater  than  in  normal  times. 
Beeswax  is  also  valuable  and  both  honey  and  wax  find  a ready 
market.  Beekeeping  has  never  been  properly  developed  in  Con- 
necticut. There  are  many  beekeepers,  each  with  a few  colonies, 
but  in  most  cases  the  bees  are  left  to  shift  for  themselves.  There 
is  need  of  more  bees  in  the  hands  of  energetic  beekeepers,  who  will 
give  them  more  intelligent  care. 

The  outlook  for  honey  production  never  was  better,  from  the 
money  standpoint,  than  at  present,  and  the  possibilities,  through 
the  suppression  and  control  of  infectious  diseases,  are  much  greater 
in  recent  years;  therefore  it  is  hoped  that  this  bulletin,  while  not 
complete  or  by  any  means  final,  may  encourage  more  people  to 
keep  bees,  and  induce  those  who  already  have  them  to  give  them 
better  care,  so  that  beekeeping  and  honey  production  generally 
will  be  much  improved.  Bees  on  the  farm,  if  rightly  managed, 
will  prove  very  often  the  best  paying  investment  the  farmer  has 
for  the  amount  of  capital  and  time  expended,  and  farmers  who 
become  interested  in  apiculture  will  often  find  that  the  profits  far 
■exceed  their  expectations.  Bees  not  only  are  valuable  as  honey 
producers  but  are  of  great  value  as  pollen  carriers,  fertilizing  a 
great  many  fruit  and  vegetable  crops,  thus  increasing  their  pro- 
ductiveness. 

The  sting,  no  doubt,  is  the  reason  why  beekeeping  is  not  more 
popular.  This,  however,  can  be  almost  entirely  avoided  by  the 
use  of  the  smoker  and  veil,  and  by  the  keeping  of  races  of  bees 
that  are  less  prone  to  stinging.  Of  course,  all  honey-gathering  bees 
have  stings  and  will  use  them  when  aroused,  but  some  races,  such 
as  the  Italians  and  Camiolans,  are  much  less  given  to  using  them. 
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Almost  any  persons,  except  those  of  a nervous  temperament, 
can  keep  bees  if  they  desire.  Although  there  are  many  hundreds 
of  beekeepers  in  the  state,  only  a very  small  percentage  make 
apiculture  their  sole  occupation.  There  are  locations,  without 
doubt,  where  an  experienced  beekeeper  would  be  well  paid  for 
devoting  his  whole  time  to  the  pursuit.  Almost  any  location  in 


Figure  5.  A ten-frame  hive 
with  comb-honey  super  and  per- 
forated zinc  queen  excluder. 
(After  Phillips,  Bureau  of  Ento- 
mology, U.  S.  Department  of 
Agriculture.) 


Figure  6.  One-story  Standard  hive 
with  metal  cover.  (After  the  A.  I. 
Root  Co.) 


Figure  7.  New  Special  section-frame 
super.  (After  the  A.  I.  Root  Co.) 


the  state  would  support  a few  colonies  with  profit  to  their  owner. 
Backyards  in  cities  and  villages,  or  barren  places  in  the  country, 
could  be  utilized  for  this  purpose  with  surprising  results. 

Beekeeping  is  also  popular  with  invalids  and  people  of  sedentary 
habits,  affording  them  mental  relief  and  healthful,  outdoor  exercise. 
The  apiary  inspectors  of  this  department  are  always  ready  to  give 
instruction  or  information  to  those  desiring  it.  One  or  more  of 
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the  text  books  or  pamphlets  listed  in  the  back  of  this  bulletin  will 
be  foimd  helpful. 

The  hives  and  accessories  illustrated  and  described  in  the  fol- 
lowing pages  are  such  as  have  been  tested  by  practical  beekeepers 
and  can  be  recommended  to  the  beginner. 

He  must  remember,  however,  that  beekeeping  is  no  “get-rich- 
quick”  scheme.  To  succeed  and  to  secure  a crop  of  honey  requires 
work,  and  work  at  the  right  time.  A little  delay  at  such  times 
may  spell  failure.  Poor  seasons  intervene  when  colonies  will  have 
to  be  fed  to  take  them  through  the  winter  and  it  may  need  a good 
deal  of  enthusiasm  on  the  part  of  the  beekeeper  to  keep  up  his 
courage.  These  seasons,  however,  do  not  occur  very  often  and 
the  practical  beekeeper  knows  that  he  must  make  the  best  of  them. 

Hives. 

Before  starting  beekeeping  it  is  well  to  decide  on  the  style  of 
hives  to  be  used  and  some  other  necessary  equipment.  The  bees 
are  as  contented  in  an  old  box  or  tub  as  in  the  best  modem  hive, 
but  for  economical  production  of  honey  a carefully  made  hive  is 
essential.  Below  are  described  two  of  the  most  popular  kinds. 

THE  STANDARD  OR  LANGSTROTH  HIVE. 

This  is  the  regular  standard  hive  used  by  nearly  all  practical 
beekeepers  and  shown  in  figure  6.  A more  thorough  description 
is  given  in  supply  catalogs.  The  hive  consists  of  a bottom  board, 
the  brood  chamber  or  living  quarters,  which  is  a box  containing 
either  eight  or  ten  movable  frames,  and  a cover.  This  hive,  less  a 
few  minor  improvements,  was  invented  in  1851  by  the  Rev.  L.  L. 
Langstroth  and  is  sometimes  called  the  Langstroth  hive.  It  was 
his  knowledge  of  the  peculiarities  of  the  bee  that  enabled  him  to 
invent  a hive  that  revolutionized  beekeeping.  All  other  movable 
frame  hives  are  but  modifications  of  this,  though  some  of  them  are 
but  poor  substitutes. 

It  is  usually  better  for  the  beekeeper  to  buy  his  hives  in  the 
flat,  nailing  them  together  himself,  rather  than  to  try  to  make 
them,  especially  if  he  values  his  time  at  anything.  Factory-made 
hives  are  made  with  great  accuracy. 

This  hive  being  adopted  as  the  standard,  it  is  very  reasonable 
to  suppose  that  it  combines  within  itself  more  good  qualities  than 
any  other  and  should  therefore  have  the  preference. 
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THE  SUPER. 

Above  this  standard  hive  and  beneath  the  cover,  is  placed  a 
shallow  box  or  frame  holding  the  comb-honey  sections  and  called 
a “super.”  The  super  is  shown  in  figures  7-10,  and  is  the  store- 
room of  the  hive,  in  which  the  bees  place  their  surplus  honey. 
Often  several  supers  are  placed  on  one  hive. 

These  supers  may  be  used  for  either  comb  or  extracted  honey, 
and  are  each  fitted  out  differently  with  inside  fixtures,  the  ex- 


Figure  8.  Shallow  ex- 
tracting super.  (After  the 
A.  I.  Root  Co.) 


Figure  9.  Plain  section  super.  (After  the 
A.  I.  Root  Co.) 


tracting  supers  having 
frames  similar  to  those 
of  the  brood  chamber, 
only  much  shallower. 
These  are  also  used  in 
the  sectional  brood 
chamber  hive  described 
on  page  429.  The  sec- 
tion box  super  is  pro- 
vided with  section  hold- 
ers or  forms  to  hold  the 
dehcate  section  boxes. 

The  slotted  section  super  is  the  oldest  and  there  are  probably 
more  of  them  in  use  at  present  among  beekeepers  than  any  other, 
but  they  are  slowly  being  discarded  for  those  of  later  design.  One 
important  point  in  the  construction  of  a super  is  simplicity.  The 
more  parts  there  are,  the  more  time  it  takes  to  keep  them  cleaned 
of  propolis,  a gumm\’  substance  that  the  bees  use  to  cover  cracks 
in  the  hive.  This  must  all  be  scraped  off  each  time  a super  is 


Figure  10. 


Slotted  section  super. 
A.  I.  Root  Co.) 


(After  the 
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emptied  so  that  the  parts  will  go  together  again.  The  super  most 
highly  recommended  by  the  writer  is  what  is  known  as  the  N. 
section  frame  super,  shown  in  figure  7. 

This  super,  as  the  name  implies,  is  fitted  with  eight  section 
frames  holding  four  section  boxes  each  with  the  ten-frame  hive, 
or  seven  with  the  eight-frame  hive.  The  frames  are  separated  by 
fences,  as  is  shown  in  the  illustration  above.  These  frames  not 
only  serve  to  hold  the  section  boxes  square,  but  by  covering  them 
completely  protect  them  from  stains  and  propolis  that  are  always 
present  when  the  open  top  styles  are  used. 


THE  FRAME. 


The  frame  most  com- 
monly used  with  these 
hives  is  what  is  known 
as  the  Hoffman  self- 
spacing, shown  in  figure 
1 1 . This  is  built  in  two 
sizes,  one  being  9 1-8 
inches  deep  for  the  reg- 
ular hive;  the  other  53-8 
inches  deep  for  the  shal- 
low hive  or  super.  These 
are  suspended  separately 
so  that  the  beekeeper 
may  be  able  to  take  a 
hive  of  bees  entirely 
apart  if  he  desires.  The 

person  who  has  a modern  hive  and  does  not  avail  himself  of  the 
advantages  it  permits  may  as  well  go  back  to  the  old  box  hive  of 
his  grandfather. 


Figure 


I.  The  Hoffman  frame, 
the  A.  I.  Root  Co.) 


(x\fter 


THE  SECTIONAL  BROOD  CHAMBER  HIVE. 

Another  hive  highly  recommended  by  the  author,  especially  in 
the  production  of  comb  honey,  is  what  is  called  the  sectional  brood 
chamber  hive,  shown  in  figure  12.  This  is  built  up  with  two  or 
more  units  of  extracting  supers,  such  as  are  used  with  the  Standard 
in  the  production  of  liquid  honey.  This  hive  is  especially  adapted 
to  localities  like  our  own,  where  the  honey  flow  is  of  short  duration 
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and  rapid  work  in  the  super  is  required.  It  also  makes  an  ideal 
brood  chamber  for  wintering.  The  opening  between  the  two  sets 
of  frames  forms  a passage  for  the  bees  to  pass,  during  extreme  cold 
weather,  to  get  to  fresh  winter  stores,  without  going  over,  under,  or 
around  the  combs  through  the  cold  extremities  of  the  hive ; supers 
and  brood  chamber  units  are  interchangeable;  colonies  are  easier 
and  better  kept  under  control  during  the  swarming  season;  it  is 
easy  to  make  increase  when  desired  simply  by  removing  one  unit 
and  supplying  it  with  a queen;  and  a strong  colony  is  always 
ready  for  the  super  when  desired  by  simply  removing  all  but  one 
unit  of  the  brood  chamber.  Beekeepers  often  ask,  “How  can  I 
get  my  bees  to  work  in  the  super?”  The  sectional  hive  solves  the 
problem.  It  puts  the  honey  in  the  super.  Yes,  all  the  honey. 


Figure  12.  Sectional  brood  chaniber  hive.  (After  W.  T. 
Falconer  Mfg.  Co.) 


A queen  excluder  (see  figure  13)  should  always  be  used  between 
the  brood  chamber  and  super  of  this  hive ; otherwise  the  queen  in 
her  restricted  quarters  would  go  above  to  lay  and  it  is  desirable  to 
keep  brood  and  surplus  honey  separated.  This  hive  might  be 
termed  a specialist’s  hive  but  it  can  be  easily  managed  by  an 
amateur.  Both  of  the  above  hives  are  built  in  two  sizes,  for  eight 
or  ten  frames.  The  ten-frame  size  is  the  one  most  commonly 
used  by  experienced  beekeepers  so  that  it  is  safe  to  decide  that 
this  is  the  best  adapted  for  all  purposes. 

The  beginner  will  make  no  mistake  in  selecting  either  of  the 
hives  or  supers  described  above.  The  amateur  who  keeps  only  a 
few  hives  will  readily  decide  to  work  for  comb  honey,  because  this 
will  not  require  an  expensive  extractor  and  nice  white  combs  of 
section  honey  will  appeal  to  him.  For  this  purpose  the  sectional 
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hive  is  worthy  of  consideration.  All  hives  or  parts  should  be  alike 
so  as  to  be  interchangeable.  There  probably  is  no  worse  nuisance 
in  an  apiary  than  several  different  styles  and  shapes  of  hives  and 
supers. 

Smokers. 


The  smoker  (see  figure  14)  is  indispensable  while  handling  bees. 
It  is  made  of  tin  or  copper  and  is  provided  with  a bellows  to  drive 
the  smoke  and  keep  the  fire  going.  Old  cotton  rags,  waste  or 

rotten  wood  are  used  

for  fuel.  Blow  a little  ^ 

smoke  in  at  the  en- 
trance before  opening 
the  hive.  Give  the 
bees  a little  more  while 
uncovering  the  frames; 
if  very  cross,  repeat 
the  dose,  until  they 
yield;  then  they  may 
be  handled  safely. 

Handle  them  gently,  tt.  j j • 1 j 

.j.  ..  . Figure  13.  Wood-and-wire  queen-exclud- 

avoi  mg  a quick  mo-  with  seven-wire  strips.  (After 

tions.  the  A.  I.  Root  Co.) 


Figure  14.  Junior 
Smoker.  (After  the 
A.  I.  Root  Co.) 


Figure  15.  Bee-glove  with  fingers. 
(After  the  A.  I.  Root  Co.) 


Figure  16.  The 
Alexander  bee  veil. 


(After  the  A. 
Root  Co.) 


Veils. 

In  addition  to  the  smoker,  a veil  is  necessary  for 
the  beginner,  and  possibly  gloves  for  the  hands. 

It  is  foolish  for  the  novice  to  undertake  to  handle  bees  without 
proper  protection.  One  type  of  veil  is  shown  in  figure  16  and  a 
glove  in  figure  15. 

Hive  Tool. 

Some  kind  of  a hive  tool  is  a necessity.  The  one  illustrated  in 
figure  1 7 is  excellent,  though  a screwdriver  will  do. 
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Comb  Foundation. 

The  comb  foundation  is  a thin  sheet  of  pure  beeswax,  shown  in 
figure  18,  embossed  to  imitate  the  base  or  septum  of  the  natural 
built  comb.  The  use  of  this  is  almost  indispensable  in  securing 
straight  worker  brood  combs.  For  economy  some  beekeepers  use 
only  starters,  which  are  narrow  strips  about  one  inch  wide.  This 
results  in  the  building  by  the  bees  of  a considerable  amount  of  un- 
desirable drone  comb.  Later,  when  this  is  occupied  by  the  queen, 
sometimes  multitudes  of  useless  drones  emerge,  which  are  con- 
sumers instead  of  producers.  Three  workers  or  producers  can  be 
hatched  from  the  same  comb  surface  that  is  occupied  by  two  drone 
cells;  therefore  it  is  evident  that  the  full  sheets  of  foundation  are 
cheapest  in  the  end.  The  use  of  full  sheets  is  further  demonstrated 
when  it  is  remembered  that  it  takes  from  fifteen  to  twenty  pounds 
of  honey  to  produce  one  pound  of  wax, 
and  the  comb  must  be  built  before  it  can 
be  used  for  storing  honey  or  brood. 


Figure  17.  Nickeled-steel  hive-tool. 
(After  the  A.  I.  Root  Co.) 


Figure  18.  Comb 
foundation.  (After 
the  A.  I.  Root  Co.) 


Stocking  with  Bees. 

After  getting  the  hive  ready,  the  next  thing  is  to  have  it  stocked 
with  bees.  As  a general  rule  it  is  best,  if  possible,  to  buy  good- 
sized  first  swarms  as  they  issue  during  early  May.  These  can 
usually  be  procured  locally  for  about  three  dollars.  One  great 
advantage  in  securing  bees  in  this  way  is  the  freedom  of  any 
danger  of  brood  diseases  which  might  be  fotmd  in  a colony  with 
combs.  Brood  diseases  are  dangerous  for  the  veteran  beekeeper 
but  much  more  so  for  the  beginner.  Such  a colony  hived  in  a 
single-story  standard  hive  will  soon  fill  it  with  honey  and  brood 
and  a super  should  be  furnished  so  that  all  surplus  may  be  stored ; 
likewise  with  the  sectional  hive,  a single  unit  is  used  and  a super 
of  section  boxes  is  put  on  immediately  with  the  excluder  between. 
It  is  possible  and  even  probable  that  this  may  be  followed  with 
another  one  week  later,  if  the  honey  flow  continues.  A second 
unit  of  brood  chamber,  however,  should  be  added  in  sufficient 
time  for  the  bees  to  stock  it  up  for  winter. 
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If  swarms  cannot  be  obtained  in  this  way  it  is  best  to  purchase 
from  some  reliable  dealer.  These  may  be  obtained  either  in  bulk, 
in  nucleus,  or  in  full  colonies.  Full  colonies  will  sometimes  produce 
enough  the  first  season  to  pay  for  themselves,  so  that  this  usually 
is  a very  satisfactory  way  to  buy,  and  the  purchaser  will  have 
gentle,  blooded  stock  to  start  with. 

The  Colony. 

Every  normal  colony  of  bees  in  prosperous  times  is  composed 
of  three  varieties  of  bees:  the  queen,  or,  more  correctly  speaking, 
the  mother  bee,  that  lays  all  the  eggs  (often  as  many  as  three 
thousand  a day  during  the  busy  season) ; forty  or  fifty  thousand 


Figure  19.  The  honey  bee:  a,  worker;  h,  queen;  c,  drone.  Twice 

natural  size.  (After  Phillips,  Bureau  of  Entomology,  U.  S.  Department 
of  Agriculture.) 


workers  or  undeveloped  females;  and  a few  hundred  drones  or 
male  bees.  The  queen  is  the  important  factor  in  the  success  of 
the  colony.  Ancient  writers  called  her  the  “King,”  and  it  was  only 
within  a few  years  that  the  error  was  discovered.  Some  queens 
are  so  prolific  that  the  ordinary  hive  is  too  small  to  accommodate 
them,  keeping  it  overflowing  with  bees  and  activity,  while  others 
are  so  inferior  that  their  colonies  make  only  a sickly  effort  to  exist. 
The  drone,  queen  and  worker  are  shown  in  figure  19. 

As  has  been  mentioned,  the  combs  are  composed  of  two  different 
sized  cells.  Eggs  laid  in  the  larger  or  drone  cells  always  mature 
drones,  while  those  laid  in  the  smaller  ones  mature  workers.  The 
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queen  cell  is  simply  an  elongated  worker  cell,  resembling  a peanut, 
drawn  out  over  the  comb.  In  case  the  colony  needs  a queen,  any 
worker  egg  laid  or  placed  in  one  of  these  cells  will  hatch  into  a 
lar\^a,  which  will  be  lavishly  fed  with  a thick,  milky  fluid  and  ma- 
ture a queen.  The  queen  usually  passes  the  time  of  her  greatest 
usefulness  in  her  second  year.  For  this  reason  a good  many  pro- 
gressive beekeepers  practice  requeening  at  this  time.  Eggs  are 
shown  on  plate  XXXVI,  c,  and  drone,  queen  and  worker  cells  on 
plate  XXXV,  b. 

Workers. 

By  far  the  most  numerous  bees  in  the  hive  are  the  workers. 
They  are  also  the  smallest,  measuring  only  about  one-half  inch  in 
length.  Except  laying  the  eggs,  they  do  all  the  work  about  the 
hive — gathering  the  honey  and  pollen ; building  the  combs ; feed- 
ing and  taking  care  of  the  brood;  cleaning  the  hive,  sealing  all 
cracks  and  doing  all  other  labor  required.  The  life  of  the  workers 
during  the  busy  season  is  only  about  six  weeks,  in  which  time  they 
wear  out  their  wings  flying  against  the  wind  or  through  the  grass 
in  the  fields  in  search  of  food.  For  this  reason  grass  should  always 
be  kept  down  in  front  of  the  hive  entrance. 

Drones. 

The  drones  are  the  non-producers  of  the  hive  and  live  on  the 
toil  of  the  workers.  They  have  no  means  of  producing  honey  or 
secreting  wax  or  doing  even  the  w’ork  necessary  for  their  own  sup- 
port. They  are  longer  than  the  workers;  shorter  than  the  queen, 
but  thicker  and  clumsier  than  either.  Their  wings  reach  to  the 
tip  of  their  body ; and  when  they  are  on  the  wing  they  make  much 
more  noise'.  Their  sole  object  is  to  mate  with  the  young  queens, 
which  always  happens  on  the  wing.  'After  the  mating  the  drone 
dies  immediately. 

Races  of  Bees. 

The  black  or  German  bee  was  the  first  brought  to  this  country, 
some  say  by  the  Pilgrims ; others,  by  way  of  Florida.  These  are  a 
very  hardy  race  and  good  honey  gatherers,  more  especially  adapted 
to  the  production  of  comb  honey,  but  their  irritable  temper  and 
inability  to  resist  disease  have  brought  them  into  disfavor. 

Their  cousins,  the  Banats,  Camiolans  and  Caucasians,  three 
other  dark  races,  are  gentle  and  good  honey  producers  if  they  can 


PLATE  XXXIII. 


a.  Mating  and  queen  rearing  apiary  of  A.  W.  Yates,  Hartford. 


b.  View  of  apiary  at  Station  farm,  ]Mt.  Carmel. 


PLATE  XXXIV. 


A standard  hive  opened  showing  brood  frames:  Mr.  L.  C.  Root, 

Stamford,  a veteran  Connecticut  beekeeper.  (After  Dr.  E.  F.  Bigelow, 
Arcadia,  Sound  Beach,  Conn.) 


PLATIC  XXXV. 


b.  Close  view  of  brood  comb,  showing  open  and  capped  cells:  the 

large  peanut-shaped  cells  are  queen  cells;  the  larger  open  cells  near  lower 
right  hand  corner  are  drone  cells;  others  are  worker  cells.  (After  Dr.  E. 
F.  Bigelow,  Arcadia,  Sound  Beach,  Conn.) 


PLATE  XXXVI. 
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View  through  the  glass  of  an  observation  hive,  showing  eggs  in  cells. 
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be  kept  from  swarming,  but  this  is  almost  impossible.  The  Cyp- 
rians are  energetic  workers  but  also  have  bad  tempers,  which  bar 
them  from  most  apiaries. 

The  Italians,  introduced  into  this  country  in  the  sixties,  are  the 
most  popular  among  good  beekeepers.  They  are  good  workers, 
and,  as  a rule,  are  as  gentle  to  handle  as  any  of  the  other  races 
named.  These  qualities,  together  with  their  rich,  golden  color,  and 
their  ability  to  withstand  some  of  the  worst  ravages  of  foul  brood, 
make  them  the  favorites  of  our  beekeepers. 

Location. 

The  needs  of  the  bees  are  seldom  considered  in  selecting  a loca- 
tion. It  is  best  to  choose  a sheltered  spot,  protected  as  much  as 
possible  from  prevailing  winds.  The  south  side  of  a hedge,  a high 
board  fence  or  building,  or  a clearing  in  the  woods,  is  good.  Look 
out  for  air  currents,  such  as  circulate  between  two  buildings. 
Have  the  hives  face  the  south  as  near  as  convenient. 

Swarm  Control. 

It  requires  a large  force  of  bees  in  each  hive  to  secure  a crop  of 
honey.  The  larger  the  force  when  the  flow  arrives,  the  better. 
The  beekeeper  with  one  hundred  weak  colonies  would  get  scarcely 
any  surplus,  while  the  one  with  only  twenty -five  or  fifty  colonies 
of  good  strength  would  obtain  good  results.  This  crowded  condi- 
tion, however,  is  one  of  the  primary  causes  of  swarming,  and  it  is 
advisable,  as  far  as  possible,  to  have  no  swarming  during  the 
honey  flow.  Some  of  the  precautions  taken  for  its  prevention  are 
the  introduction  of  young  queens  some  time  previously;  giving 
plenty  of  room  bv  adding  a super,  and  when  this  is  partially  full, 
if  the  prospects  look  good  for  the  continuance  of  the  flow,  inserting 
another  beneath  the  first ; ventilating  by  giving  full,  wide  entrance, 
or  if  the  nights  are  very  warm,  raising  the  hive  an  inch  from  the 
bottom  board.  These  methods,  while  precautionary  to  discourage 
swarming,  are  not  preventive  and  it  is  advisable  to  examine  every 
colony  occasionally  for  symptoms,  and  if  at  any  time  it  is  found 
that  queen  cells  are  started,  they  should  be  cut  out  and  a super  of 
extracting  combs  given  without  the  excluder.  A week  later,  if 
no  cells  are  started,  this  can  be  exchanged  for  a comb  honey  super. 
Should  cells  be  started,  however,  remove  the  super,  taking  the 
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queen  with  it,  and  exchange  places  with  the  brood  chamber,  using 
this  as  a brood  chamber.  Put  on  a super  of  section  boxes  immedi- 
ately and  close  the  hive.  A portion  of  the  bees  in  the  old  brood 
chamber  should  then  be  shaken  in  front  of  the  new  hive,  leaving’ 
only  enough  to  properly  take  care  of  the  brood,  or,  if  no  increase 
is  desired,  all  should  be  shaken  out  and  the  brood  disposed  of 
among  weak  colonies.  This  old  chamber  of  brood  and  some  bees 
having  queen  cells  under  way  will  soon  mature  a queen  and  later 
become  as  good  as  any  colony. 

Comb  Honey. 

Much  more  labor  and  skill  is  required  in  the  production  of  comb 
honey  than  in  extracted  honey.  In  a great  many  locations  some 
form  of  contraction  is  necessary  to  secure  good  work  in  the  super. 
This  is  true  of  our  own  locality  and  sometimes  it  is  almost  impos- 
sible to  get  the  bees  to  go  to  work  in  the  supers.  To  remove  some 
of  the  frames  and  replace  them  with  wooden  dummies  invariably 
results  in  poor  filling  of  the  outside  sections  and  getting  them 
completed  with  the  rest.  For  this  reason  all  deep  frame  hives,  if 
not  failures,  at  least  are  clumsy.  It  will  be  seen,  then,  that  it  is 
better  to  contract  from  the  top,  retaining  in  this  way  the  whole 
supering  surface.  "With  the  sectional  hive,  removing  all  but  one 
unit  reduces  the  capacity  of  the  brood  chamber  to  the  desired 
amount.  This  the  queen  will  keep  filled  with  brood,  forcing  the 
honey  into  the  super.  This  single  unit,  holding  the  equivalent  of 
about  six  and  one  quarter  regular  frames,  is  sufficient  to  maintain 
the  strength  of  the  colony  during  the  main  honey  flow,  after  which 
another  unit  should  be  given  for  the  bees  to  build  up  for  winter. 
Obviously  it  takes  but  a moment’s  time  with  this  hive  to  provide 
a very  large  brood  nest  or  to  contract  to  a very  small  one.  Units 
should  never  be  taken  away,  however,  without  giving  their  equiv- 
alent in  supers,  unless  a swarm  is  desired. 

Usually  during  fruit  bloom  most  colonies  will  require  more 
room.  One  unit  of  brood  chamber  filled  with  full  sheets  of  founda- 
tion is  given.  This  will  be  drawn  out  and  occupied  with  honey 
and  brood  at  the  beginning  of  the  clover  flow.  This  is  the  unit, 
with  its  bright,  new  combs,  that  should  be  used  when  the  brood 
chamber  is  reduced  to  one  unit.  Fancy,  white  comb  honey  would 
become  more  or  less  travel-stained  if  old  brood  combs  were  used 
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here.  The  excluder  and  super  of  section  boxes  are  added  and 
when  this  is  about  half  filled  another  is  inserted  between.  More 
are  added  as  long  as.  there  is  a prospect  of  their  being  finished,  so 
that  sometimes  there  are  four  or  five  on  at  once.  Finished  section 
honey  should  be  removed  from  the  bees  as  soon  as  completed.  It 
sometimes  takes  but  a few  days  to  become  soiled. 

As  stated  previously,  with  the  regular  depth  frame,  bees  are 
sometimes  slow  to  enter  the  super,  because  of  insufficient  numbers 
or  because  of  three  or  four  inches  of  capped  honey  along  the  top 
bar  of  the  brood  frame,  or  because  the  honey  flow  is  not  plentiful 
enough.  One  or  two  sections  of  foundation  should  be  removed 
and  replaced  with  some  that  are  partly  drawn.  These  are  called 
“Bait  sections”  and  will  generally  bring  about  the  desired  result, 
and  when  the  bees  have  once  commenced  to  work  in  them  there 
will  be  no  further  trouble. 

Extracted  Honey. 

To  produce  extracted  honey  also  requires  a large  force  of  bees 
in  each  hive.  Weak  colonies  should  be  built  up  or  united  in  ad- 
vance so  that  all  will  be  at  full  strength  when  the  flow  arrives. 
Either  of  the  above  hives  can  be  used  with  supers  the  same  size 
as  the  brood  chambers  or  with  shallow  extracting  supers.  The  shal- 
low ones  will  probably  be  found  the  most  satisfactory.  After  the 
combs  are  built,  nine  frames  should  be  used  in  a ten-frame,  or 
seven  in  an  eight-frame  hive.  This  results  in  thick,  fat  combs 
that  are  more  easily  uncapped.  The  excluder  should  be  used. 


When  to  Put  on  Supers. 

To  produce  fancy  comb  honey,  full  sheets  of  thin  or  extra  thin 
foundation  should  be  used  in  the  section  boxes.  These  should  be 
prepared  and  the  supers  ready  in  advance  so  that  there  will  be  no 
delay  when  they  are  needed.  This  will  be  about  the  middle  of 
May  if  the  season  should  be  early  and  plenty  of  fruit  bloom  near 
by,  or  the  first  to  the  middle  of  June  for  clover.  A good  rule  is  to 
put  on  supers,  either  for  comb  or  extracted  honey  when  the  combs 
begin  to  show  white  along  the  top  bar  and  the  brood  nest  appears 
crowded  with  bees. 
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The  Extractor. 

This  is  a machine  with  a revolving  frame  inside,  used  to  remove 
the  honey  from  the  combs,  and  shown  in  figure  20.  After  the 
honey  has  thus  been  removed  the  combs  are  returned  to  the  bees 
to  be  refilled.  It  is  obvious  that  this  is  a great  saving  to  the  bees 
both  in  time  and  labor,  which  is  very  important  during  a rapid 
honey  flow,  and  is  the  reason  why  liquid  or  extracted  honey,  as  it 
is  called,  can  be  bought  so  much  cheaper.  An  extractor  is  a good 
investment  for  a beekeeper  with  five  or  more  colonies  of  bees. 
In  setting  the  extractor  it  should  be  securely  fastened  in  place  and 
raised  enough  from  the  floor  so  that  a pail  will  go  under  the  gate. 

When  the  frames  of  honey  are  removed 
from  the  hive,  they  are  taken  into  the 
extracting  room,  or  some  room  that' bees 
cannot  enter  and  the  cappings  are  cut  off 
with  a sharp  knife  (See  figure  21).  They 
are  then  put  into  the  extractor,  and  after 
the  honey  has  . been  removed  from  one 
side  they  are  turned  around  and  it  is 
taken  from  the  other. 


Figure  20.  Novice  non- 

reversible  extractor.  (After  Figure  21.  Improved  Bingham  honey - 
the  A.  I.  Root  Co.)  knife.  (After  the  A.  I.  Root  Co.) 


After  the  combs  have  been  emptied,  if  the  flow  is  over  they 
should  be  stacked  over  one  or  more  colonies,  to  be  cleaned  of  what 
honey  remains.  This  should  be  done  at  night  so  that  they  will  be 
finished  before  daylight — when  there  is  danger  of  robbers.  At  the 
end  of  the  season  all  extracting  combs  should  be  put  away  secure 
from  rats  and  mice.  One  mouse  alone  will  do  an  immense  amount 
of  damage  if  allowed  access  to  them.  For  protection  from  the 
wax  moth,  which  sometimes  makes  its  appearance,  a few  camphor 
balls  can  be  used  in  each  stack  of  combs. 


Care  of  Extracted  Honey. 

Liquid  honey  as  it  is  removed  from  the  extractor  should  be 
strained  into  a deep  tank  and  allowed  to  stand  and  settle  for  a 
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day  or  two.  This  allows  small  particles  of  wax  to  rise  to  the  surface 
to  be  skimmed  off.  It  is  then  bottled  or  put  into  cans  as  desired. 

Honey  and  Its  Uses. 

Honey  is  made  from  a very  thin  nectar  gathered  from  the 
flowers  by  the  bees,  and  carried  into  their  hives.  It  is  so  thin  that 
sometimes  it  takes  over  two  pounds  of  nectar  to  make  one  pound 
of  honey.  Different  flowers  produce  different  flavors  and  colors, 
as,  for  example,  the  very  light  and  mild-flavored  honey  from 
linden  or  sweet  clover,  and  the  dark  and  strong-flavored  honey 
from  buckwheat. 

The  chemical  analysis  of  honey  shows  that  it  is  practically  all 
invert  sugar,  though  small  proportions  of  fruit  sugar  and  sucrose 
are  present.  Granulation  occurs  quickly  in  some  honeys  and  takes 
place  only  after  long  keeping  in  others.  Nearly  all  honeys  granu- 
late at  the  approach' of  cold  weather  and  granulation  is  an  indica- 
tion of  purity  rather  than  of  adulteration. 

Honey  is  an  excellent  food,  being  almost  pre-digested,  and  is 
especially  recommended  for  children,  invalids  and  consumptives. 
The  common  belief  that  honey,  unlike  sugar,  can  be  used  safely 
by  diabetics  seems  not  to  be  supported  by  facts.  . 

Bakers  have  found  that  cookies  and  cakes,  when  sweetened  with 
honey,  will  keep  moist  and  palatable  for  a long  time,  and  as  it  is 
in  a sense  a preservative,  they  will  not  mold.  For  this  reason  it  is 
used  in  canning  fruits,  immense  quantities  of  the  cheaper  grades 
being  employed.  It  is  used  extensively  by  biscuit  manufacturers 
and  confectioners,  one  firm  alone  buying  hundreds  of  tons  each 
year. 

For  cooking  recipes  requiring  honey,  the  reader  should  consult 
Farmers’  Bulletin  No.  653,  U.  S.  Department  of  Agriculture, 
Washington,  D.  C. 

Honey  Plants. 

Some  of  the  principal  honey  and  pollen  plants  of  Connecticut, 
mentioned  in  about  the  order  in  which  they  commence  to  yield, 
are  as  follows : 

Skunk  cabbage,  willow  and  elm  trees,  March  and  April.  These 
are  valuable  for  early  pollen  but  furnish  little  nectar. 

Maples;  i^pril,  pollen  and  nectar. 
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Dandelion;  May  lo,  pollen  and  some  nectar. 

Fruit  bloom;  May  15,  pollen  and  nectar;  when  weather  condi- 
tions are  favorable,  sometimes  surplus  honey. 

Wild  raspberry;  June,  pollen;  nectar  makes  exceptionally  fine 
table  honey  and  usually  yields  plentifully. 

Locust;  May  and  June;  some  kinds  yield  heavily;  honey 
light  and  of  good  flavor. 

Clover;  June  15.  The  clovers  are  the  most  important  class  of 
honey  plants  and  include  the  ccmmon  white,  red,  alsike,  crimson 
and  sweet  clover.  Alfalfa,  although  of  the  same  family,  secretes 
no  nectar  in  this  State.  White  and  alsike  are  by  far  the  most  im- 
portant and  in  some  years  produce  large  quantities  of  the  finest 
table  honey,  which  is  recognized  by  its  light  golden  color  and 
delicate  flavor. 

Sweet  clover;  June  until  frost.  This  plant  is  not  duly  appreci- 
ated by  our  farmers,  so  is  not  sufficiently  abundant  in  Connecticut 
to  be  an  important  honey  plant.  The  honey  is  light  colored,  with 
a pleasant,  spicy  flavor,  making  it  a delicious  table  honey.  This 
plant  is  an  exceptionally  gocd  forage  plant,  usually  found  growing 
in  waste  places  or  where  the  soil  is  too  poor  for  other  crops.  Like 
the  other  clovers  it  requires  lime  for  abundant  growth,  and  when 
grown  under  favorable  conditions  can  be  cut  two  or  three  times  a 
season.  The  hay  is  of  fine  quality,  and  is  relished  by  horses  and 
cattle. 

Red  clover;  June.  Secretes  nectar  abundantly,  but  on  account 
of  its  corolla  tubes  being  too  long  for  honey  bees  it  is  more  of  a 
bumblebee  plant.  However,  in  times  of  drouth  or  in  case  of 
second  growth  when  the  tubes  are  shorter,  it  is  sometimes  worked 
extensively  by  honey  bees. 

Linden  or  basswood;  July.  This  tree  is  seldom  sufficiently 
abundant  to  become  an  important  source  of  honey.  The  honey 
is  very  light  and  of  fine  flavor. 

Sumac;  July.  Some  kinds  yield  nectar  freely.  The  honey  is 
light  and  of  fine  flavor. 

Goldenrod;  September  to  frost.  Honey  is  light,  of  good  flavor 
when  well  ripened. 

Wild  aster;  October  till  frost.  Honey  light  and  of  good  flavor, 
but  granulates  quickly. 
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Diseases  of  Bees. 

Bees,  like  all  other  living  things,  are  subject  to  diseases,  the 
most  common  of  which  in  Connecticut  are  the  contagious  bacterial 
brood  diseases  known  as  American  and  European  foul  brood. 
The  latter  is  by  far  the  most  prevalent,  having  been  found  in  every 
county  and  in  some  cases  wiping  out  whole  apiaries.  These  dis- 
eases, however,  if  taken  in  time,  can  be  controlled,  but  if  neglected 
are  sure  to  cause  loss  and  be  a source  of  infection  to  surrounding 
apiaries.  For  this  reason  it  is  imperative  that  beekeepers  should 
become  acquainted  with  the  appearance  of  these  diseases  and  the 
methods  of  treatment  so  as  to  handle  them  intelligently.  European 
foul  brood,  although  much  more  contagious  and  rapid  in  spreading, 
responds  better  to  treatment  than  the  American  foul  brood. 
Dr.  Phillips  of  the  Bureau  of  Entomology  at  Washington  describes 
the  two  diseases  as  follows : 

“The  presence  of  a particular  disease  in  a colony  of  bees  can  be  ascer- 
tained most  reliably  by  a bacteriological  examination,  since  the  symptoms 
are  somewhat  variable.  It  is  possible,  however,  to  describe  the  usual 
manifestations  of  the  diseases,  and  the  usual  differences,  so  that  the  bee- 
keeper can  in  most  cases  tell  which  disease  is  present. 

American  Foul  Brood. 

“American  foul  brood  is  frequently  called  simply  ‘foul  brood.’  It 
usually  shows  itself  in  the  larva  just  about  the  time  that  the  larva  fills  the 
cell  and  after  it  has  ceased  feeding  and  has  begun  pupation.  At  this  time 
it  is  sealed  over  in  the  comb.  The  first  indication  of  the  infection  is  a 
slight  brownish  discoloration  and  the  loss  of  the  well-rounded  appearance 
of  the  normal  larva.  At  this  stage  the  disease  is  not  usually  recognized  by 
the  beekeeper.  The  larva  gradually  sinks  down  in  the  cell  and  becomes 
darker  in  color  and  the  posterior  end  lies  against  the  bottom  of  the  cell. 
Frequently  the  segmentation  of  the  larva  is  clearly  marked.  By  the  time 
it  has  partially  dried  down  and  has  become  quite  dark  brown  (coffee 
colored)  the  most  typical  characteristic  of  this  disease  manifests  itself. 
If  a match  stick  or  toothpick  is  inserted  into  the  decaying  mass  and  with- 
drawn the  larval  remains  adhere  to  it  and  are  drawn  out  in  a thread  which 
sometimes  extends  for  several  inches  before  breaking.  This  ropiness  is 
the  chief  characteristic  used  by  the  beekeeper  in  diagnosing  This  disease. 
The  larva  continues  to  dry  down  and  gradually  loses  its  ropiness  until  it 
finally  becomes  merely  a scale  on  the  lower  side  wall  and  base  of  the  cell. 
The  scale  formed  by  the  dried-down  larva  adheres  tightly  to  the  cell  and 
can  be  removed  with  difficulty  from  the  cell  wall.  The  scales  can  best  be 
observed  when  the  comb  is  held  with  the  top  inclined  toward  the  observer 
so  that  a bright  light  strikes  the  lower  side  wall.  A very  characteristic 
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and  usually  penetrating  odor  is  often  noticeable  in  the  decaying  larvae. 
This  can  perhaps  best  be  likened  to  the  odor  of  heated  glue. 

“The  majority  of  the  larvae  which  die  of  this  disease  are  attacked  after 
being  sealed  in  the  cells.  The  cappings  are  often  entirely  removed  by  the 
bees,  but  when  they  are  left  they  usually  become  sunken  and  frequently 
perforated.  As  the  healthy  brood  emerges  the  comb  shows  the  scattered 
sunken  cappings  covering  dead  larvae,  giving  it  a characteristic  appear- 
ance. 

“Pupae  also  may  die  of  this  disease,  in  which  case  they,  too,  dry  down, 
become  ropy,  and  have  the  characteristic  odor  and  color.  The  tongue 
frequently  adheres  to  the  upper  side  wall  and  often  remains  there  even 


Figure  22.  American  foul  brood:  note  the  normal  sealed  cells;  the 

sunken  cappings,  some  showing  perforations;  the  larvae  and  pupae 
affected  by  disease;  the  scales  formed  from  dried-down  larvae.  Three 
times  natural  size.  (After  Phillips,  Bureau  of  Entomology,  U.  S.  Depart- 
ment of  Agriculture.) 

after  the  pupa  has  dried  down  to  a scale.  Younger  unsealed  larvae  are 
sometimes  affected.  Usually  the  disease  attacks  only  worker  brood,  but 
occasional  cases  are  found  in  which  queen  and  drone  brood  are  diseased. 
It  is  not  certain  that  race  of  bees,  season,  or  climate  have  any  affect  on 
the  virulence  of  this  disease,  except  that  in  warmer  climates,  where  the 
breeding  season  is  prolonged,  the  rapidity  of  devastation  is  rhore  marked. 
See  figure  22. 

European  Foul  Brood. 

“European  foul  brood  was  formerly  called  ‘black  brood’  or  ‘New  York 
bee  disease.’  The  name  ‘black  brood’  was  a poor  one,  for  the  color  of  the 
dead  brood  is  rarely  black  or  even  very  dark  brown.  European  foul  brood 
usually  attacks  the  larva  at  an  earlier  stage  of  its  development  than 


BEEKEEPING  FOR  CONNECTICUT. 


443 


American  foul  brood  and  while  it  is  still  curled  up  at  the  base  of  the  cell. 
A small  percentage  of  larvae  dies  after  capping,  but  sometimes  quite 
young  larvae  are  attacked.  Sunken  and  perforated  cappings  are  sometimes 
observed  just  as  in  Arherican  foul  brood.  The  earliest  indication  of  the 
disease  is  a slight  yellow  or  gray  discoloration  and  uneasy  movement  of 
the  larva  in  the  cell.  The  larva  loses  its  well-rounded,  opaque  appearance 
and  becomes  slightly  translucent,  so  that  the  tracheae  may  become  promi- 
nent, giving  the  larvae  a clearly  segmented  appearance.  The  larva  is 
usually  flattened  against  the  base  of  the  cell,  but  may  turn  so  that  the 
ends  of  the  larva  are  to  the  rear  of  the  cell,  or  may  fall  away  from  the  base. 
Later  the  color  changes  to  a decided  yellow  or  gray  and  the  translucency 
is  lost.  The  yellow  color  may  be  taken  as  the  chief  characteristic  of  this 


Figure  23.  European  foul  brood:  note  the  normal  sealed  cells;  the 
larvae  affected  by  disease;  the  normal  larva  at  age  attacked  by  disease; 
the  dried-down  larvae  or  scales.  Three  times  natural  size,  (After  Phillips, 
Bureau  of  Entomology,  U.  S.  Department  of  Agriculture.) 

disease.  The  dead  larva  appears  as  a moist,  somewhat  collapsed  mass, 
giving  the  appearance  of  being  melted.  When  the  remains  have  become 
almost  dry,  the  tracheae  sometimes  become  conspicuous  again,  this  time 
by  retaining  their  shape,  while  the  rest  of  the  body  content  dries  around 
them.  Finally  ail  that  is  left  of  the  larva  is  a grayish-brown  scale  against 
the  base  of  the  cell,  or  a shapeless  mass  on  the  lower  side  wall  if  the  larva 
did  not  retain  its  normal  position.  Very  few  scales  are  black.  The  scales 
are  not  adhesive,  but  are  easily  removed,  and  the  bees  carry  out  a great 
many  in  their  efforts  to  clean  house. 

“Decaying  larvae  which  have  died  of  this  disease  are  usually  not  ropy 
as  in  American  foul  brood,  but  a slight  ropiness  is  sometimes  observed. 
There  is  usually  little  odor  in  European  foul  brood,  but  sometimes  a sour 
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odor  is  present,  which  reminds  one  of  yeast  fermentation.  This  disease 
attacks  drone  and  queen  larvae  almost  as  quickly  as  those  of  the  workers. 

“European  foul  brood  is  more  destructive  during  the  spring  and  early 
summer  than  at  other  times,  often  entirely  disappearing  during  late  sum- 
mer and  autumn,  or  during  a heavy  honey  flow.  Italian  bees  seem  to  be 
better  able  to  resist  the  ravages  of  this  disease  than  any  other  race.  The 
disease  at  times  spreads  with  startling  rapidity  and  is  most  destructive. 
Where  it  is  prevalent  a considerably  larger  percentage  of  colonies  is  af- 
fected than  is  usual  for  American  foul  brood.  This  disease  is  very  variable 
in  its  symptoms  and  other  manifestations  and  is  often  a puzzle  to  the 
beekeeper.”  See  figure  23. 

To  the  ordinary  beekeeper  the  two  diseases  appear  very  much 
alike.  “The  sunken  and  perforated  cappings,  the  reduction  of  the 
larva  to  a stringy,  brown  mass,  the  foul  odor,  and  the  dwindling 
of  the  colony,  are  the  most  noticeable  indications  of  the  foul  brood 
diseases.” 

How  Foul  Brood  Diseases  are  Spread. 

Some  of  the  means  of  spreading  the  infection  are  as  follows: 
By  the  bees : 

1.  Diseased  bees  entering  wrong  hives. 

2.  Robbing  diseased  colonies. 

3.  Eating  honey  that  is  infected. 

By  the  owner: 

4.  Shifting  combs  from  diseased  colonies  to  healthy  ones. 

5.  Using  second-hand  hives  that  have  contained  diseased 

colonies. 

6.  Promiscuous  handling  of  healthy  and  diseased  colonies 

without  disinfecting  hands  and  tools. 

7.  Exchanging  places  of  colonies  in  diseased  apiaries. 

Treatment. 

As  it  has  been  found  that  Italian  bees  are  more  immime  to,  or 
at  least  better  able  to  resist  the  ravages  of,  European  Foul  Brood 
than  other  races,  it  is  strongly  recommended  that  apiaries  be  re- 
queened with  young  Italian  queens  of  good  stock  in  either  of  the 
treatments  given  below.  In  the  case  of  all  weak  colonies,  or  those 
showing  25  per  cent,  or  more  of  diseased  brood,  it  is  best  to  shake 
the  bees  if  in  frame  hives,  or  drum  them  out  if  in  box  hives,  into 
new  or  disinfected  hives  containing  full  sheets  of  foundation. 
Good  results  are  sometimes  obtained  where  the  colony  is  VERY 
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STRONG  and  the  infection  is  SLIGHT,  or  less  than  above  stated, 
by  removing  the  old  queen  and  introducing  a young  one  of  good 
Italian  stock  ten  days  later.  This  results  in  the  cessation  of  egg- 
laying  for  several  days,  allowing  the  colony  a chance  to  clean  up 
* the  decayed  matter.  The  dequeening  method  should  not  be  used 
in  the  treatment  of  American  Foul  Brood,  which  can  best  be  cured 
only  by  the  shaking  method.  When  treating  by  the  shaking 
method,  it  is  best  to  select  a time  when  there  is  some  honey  coming 
in,  as  there  is  less  danger  of  robbing  and  the  colony  will  require  no 
further  feeding. 

If,  however,  it  is  decided  to  treat  immediately,  and  there  is  no 
honey  coming  in,  it  should  be  done  towards  night  when  few  bees 
are  flying,  so  as  to  avoid  infecting  other  colonies..  For  this  reason 
care  should  be  taken  not  to  spill  or  drop  any  honey  where  bees  will 
have  access  to  it.  If  no  honey  is  coming  in,  feed  a pint  of  sugar 
sirup  each  night  for  a week  or  until  the  bees  are  nicely  started. 
Never  use  honey  for  feeding  if  it  can  be  avoided. 

Disinfection. 

All  tools,  as  well  as  the  hands,  should  be  washed  thoroughly 
and  the  inside  of  the  hive  scorched  with  Are.  A plumber’s  torch  is 
best  for  this  purpose  but  the  hive  can  be  moistened  with  kerosene 
oil  and  lighted,  and  when  sufficiently  scorched  the  Are  can  be  ex- 
tinguished with  a blanket  thrown  over  the  hive.  The  combs 
should  be  melted  into  wax  and  the  refuse  burned  or  buried,  and 
not  left  where  bees  can  visit  it. 

Apiary  Inspection  in*  Connecticut. 

Since  1909  apiaries  in  Connecticut  have  been  inspected  for  foul 
brood  diseases,  as  provided  by  Statute,  the  supervision  of  the- 
work  being  in  charge  of  the  State  Entomologist.  Two  inspectors 
are  employed  on  a per  diem  basis,  as  follows:  Mr.  H.  W.  Coley, 
Westport,  Inspector  for  Fairfield,  New  Haven,  Middlesex  and 
New  London  Counties;  Mr.  A.  W.  Yates,  Hartford,  Inspector  for 
Litchfield,  Hartford,  Tolland  and  Windham  Counties.  Permanent- 
records  of  these  inspections  are  kept  in  the  office  of  the  State  Ento- 
mologist at  New  Haven,  and  accounts  of  each  season’s  work  have 
been  published  in  the  Reports  of  this  Station  as  follows : 

1910,  page  669;  1911,  page  275;  1912,  page  223;  1913,  page 
195;  1914,  page  126;  1915,  page  95;  1916,  page  78;  1917,  page  242. 
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Applications  for  inspection,  or  for  advice  about  handling  bees, 
may  be  made  to  either  of  the  inspectors  named  above,  or  to  W.  E. 
Britton,  State  Entomologist,  Agricultural  Experiment  Station, 
New  Haven,  Conn. 

Publications  on  Beekeeping. 

The  following  publications  will  prove  useful  to  those  who  desire 
further  information  on  apiculture. 

BOOKS. 

How  to  Keep  Bees,  by  Anna  Botsford  Comstock.  Doubleday,  Page  & 
Co.,  Garden  City,  N.  Y.,  1905.  $1.00, 

Beekeeping,  by  E.  F.  Phillips.  The  MacMillan  Co.,  New  York,  N.  Y., 
1915.  $2.00. 

Productive  Bee-Keeping,  by  Frank  C.  Pellett,  J.  B.  Lippincott  Co., 
Philadelphia,  Pa.,  1916.  $1.50. 

ABC  and  X Y Z of  Bee  Culture,  by  A.  I.  and  E.  R.  Root.  The  A.  I. 
Root  Co.,  Medina,  O.,  Revised  Edition,  1913,  $2.50. 

BULLETINS  OF  THE  UNITED  STATES  DEPARTMENT  OF  AGRICULTURE, 
WASHINGTON,  D.  C. 

The  Honey  Bee,  by  Frank  Benton,  Bulletin  No.  i.  New  Series,  Division 
of  Entomology,  1896. 

The  Rearing  of  Queen  Bees,  by  E.  F.  Phillips,  Bulletin  No.  55,  Bureau 
of  Entomology,  1905. 

The  Production  and  Care  of  Extracted  Honey  (Part  I);  Wax  Moths 
and  American  Foul  Brood  (Part  II)  by  E.  F.  Phillips,  Bulletin  No.  75, 
Bureau  of  Entomology,  1907. 

The  Treatment  of  Bee  Diseases,  by  E.  F.  Phillips.  Farmers’  Bulletin 
No.  442,  1911. 

Bees,  by  E.  F.  Phillips.  Farmers’  Bulletin  No.  447,  1911. 

Comb  Honey,  by  Geo.  S.  Demuth,  Farmers’  Bulletin,  No.  503,  1912. 

Honey  and  Its  Uses  in  the  Home,  by  Caroline  L.  Hunt  and  Helen  W. 
Atwater.  Farmers’  Bulletin  No.  653,  1915. 

STATE  BULLETINS. 

The  Honey  Bee,  by  Wheeler  D.  Wright,  Bulletin  No.  49,  New  York 
State  Department  of  Agriculture,  Albany,  N.  Y.,  1913. 

Beekeeping  in  Massachusetts,  by  Burton  N.  Gates,  Bulletin  No.  129, 
Massachusetts  Agricultural  Experiment  Station,  Amherst,  Mass.,  1909. 

Some  of  the  Essentials  of  Beekeeping,  by  Burton  N.  Gates,  Bulletin 
No.  5,  Massachusetts  State  Board  of  Agriculture,  Boston,  Mass.,  1912. 


The  Honey  Bee,  A Guide  to  Apiculture  in  Canada,  by  C.  Gordon 
Hewitt,  Bulletin  No.  69,  Department  of  Agriculture,  Ottawa,  Canada. 
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Commercial  Feeding  Stuffs. 

By  E.  M.  Bailey* 


Under  the  Connecticut  statutes  the  term  “concentrated  com- 
mercial feeding  stuff”  covers  practically  all  feeds  excepting  hay 
and  straw,  whole  seeds,  unmixed  meal  made  directly  from  any  of 
the  cereals  or  from  buckv^heat,  and  feed  ground  from  whole  grain 
and  sold  directly  from  manufacturer  to  consumer. 

Section  4592  requires  that  every  lot  or  parcel  of  concentrated 
commercial  feeding  stuff  shall  bear  a statement  giving  the  name 
and  address  of  the  manufacturer  or  im.porter,  the  number  of  net 
pounds  in  the  package,  the  name  of  the  article,  and  the  percen- 
tages of  protein  and  fat  contained  in  it.  The  law  forbids  the  use 
of  any  metal  in  affixing  tags. 

No  registration  of  feeds  or  pa^unent  of  analysis  or  license  fees 
is  required. 

The  penalty  for  violation  of  the  statute  is  not  more  than  $100 
fine  for  the  first  offense  and  not  more  than  $200  for  each  subse- 
quent offense. 

The  law  authorizes  this  station  to  take  samples  from  any 
manufacturer  or  dealer,  in  a prescribed  manner,  and  requires  the 
station  to  analyze  annually  at  least  one  sample  of  each  brand 
which  it  has  collected,  and  to  publish  these  analyses  “together 
with  such  additional  information  in  relation  to  the  character, 
composition  and  use  thereof  as  may  be  of  importance.” 

INSPECTION  OF  1917. 

One  hundred  and  two  samples  of  feeds  were  collected  by  our 
agent,  Mr.  Churchill,  during  the  months  of  November  and 

* With  the  assistance  of  Messrs.  C.  E.  Shepard,  M.  A.  D’Esopo 
and  H.  D.  Edmund,  Analysts. 
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December,  1917,  and  January,  1918.  These  samples  are  classified 
as  follovv's : 


Cottonseed  Meal ii 

Cottonseed  Feed i 

Linseed  Meal 4 

Wheat  Bran 6 

Mixed  Feed 10 

Wheat  Middlings 6 

Rye  Feed 3 

Rye  Middlings i 

Corn  Oil  Cake  Meal i 

Gluten  Feed 2 


Hominy  Feed 5 

Brewers’  Grains ..  2 

Distillers’  Grains 2 

Dried  Beet  Pulp 2 

Horse,  Dairy  and  Stock 

Feed 35 

Cocoa  Shell  Meal i 

Poultry  Feed 10 

Total 102 


Miscellaneous  feeds,  fifty-two  in  number,  have  been  sent  in  by 
private  individuals  and  by  the  Dairy  Commissioner. 


One  himdred  and  twenty-one  complete  fodder  analyses  were 
made  in  connection  with  field  experiments  of  the  Storrs  Station. 

One  hundred  and  forty-three  such  analyses  in  connection  with 
field  experiments  of  this  Station  were  also  made. 

Seven  hundred  samples  of  shelled  com  were  examined  for 
nitrogen  or  moisture  or  both.  These  are  in  connection  with  plant 
breeding  experiments. 

A total -of  1, 1 18  samples  of  fodder  materials  have  had  complete 
or  partial  analyses. 

Only  the  regular  fodder  inspection  and  miscellaneous  feeds 
sent  by  private  individuals  will  be  discussed  here.  Other  results 
are  connected  with  investigations  which  will  be  discussed  else- 
where. 


THE  ROLE  OF  THE  NUTRIENTS. 

The  law  of  this  State  requires  a statement  of  the  amount  of 
protein  and  fat  only  in  any  feed,  but  for  the  intelligent  preparation 
of  a ration  other  nutrient  constituents  should  be  known.  Numerous 
authoritative  works*  on  the  nutrition  of  animals  discuss  the 


* Henry  and  Morrison,  Feeds  and  Feeding.  Henry  and  Morrison, 
Madison,  Wis.  Jordan,  W.  H.,  The  Feeding  of  Animals.  The  MacMillan 
Co.,  New  York.  Armsby,  H.  P.,  The  Principles  of  Animal  Nutrition. 
John  Wiley  & Son,  New  York. 
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functions  of  the  several  constituents  at  much  length,  but  it  will 
not  be  amiss  to  briefly  restate  here  the  part  played  by  these 
constituents  in  the  digestive  process. 

Water.  Air  dry  feeding  stuffs,  whether  concentrates  or  roughage, 
still  contain  some  moisture  which  cannot  be  seen  or  felt.  The 
amount  of  such  moisture  averages  not  far  from  ten  or  twelve 
per  cent.  While  not  a nutrient  in  the  ordinary  sense,  water  is 
essential  to  the  animal,  but  since  it  is  obtained  in  abundance 
from  sources  other  than  the  feed,  its  presence  therein  is  not  of 
importance.  Excessive  amounts,  however,  jeopardize  the  keeping 
qualities  of  a feed  and  automatically  reduce  the  percentage  of 
the  more  desirable  ingredients. 

Ash.  The  mineral  constituents  of  feeds  are  contained  in  the 
ash.  Their  importance  is  far  greater  than  has  been  generally 
supposed  and  can  be  appreciated  from  the  fact  that  animals  fed 
on  rations  deprived  so  far  as  possible  of  all  ash  constituents, 
generally  die  sooner  than  animals  given  no  food  at  all.  That 
lime,  iron,  phosphorus,  potassium,  sodium,  chlorine  and  other 
mineral  substances,  all  of  which  are  contained  in  the  ash  of  vege- 
table materials,  are  essential  to  the  animal  body,  is  shown  by  the 
conspicuous  presence  of  one  or  more  of  them  in  all  the  vital 
tissues  and  secretions.  Just  how  they  act  is  not  completely  under- 
stood, but  one  of  their  functions  is  undoubtedly  to  stimulate 
those  cell  activities  (enzymic  processes)  which  are  at  the  founda- 
tion of  both  animal  and  vegetable  life. 

Protein.  This  is  the  name  of  a group  of  nitrogen-containing 
substances  essential  to  the  life  of  the  animal  body.  They  repair 
body  waste,  build  up  new  body  tissue,  and,  to  a lesser  extent, 
furnish  heat  and  energy.  It  was  long  supposed  that  all  the  group 
of  proteins  could  perform  all  these  functions.  But  investigations 
of  recent  years,  particularly  those  which  have  been  carried  on  in 
the  research  laboratory  of  this  Station,  have  shown  that  such  is 
not  the  case;  that  while  one  protein  can  both  repair  and  build, 
another  can  repair  only.  The  one  not  only  suffices  to  maintain 
the  body  against  its  own  wear  and  tear,  but  causes  it  to  grow  and 
develop  naturally;  the  other  suffices  only  to  prevent  decline. 
Hence  the  important  distinction  has  been  made  between  com- 
plete and  incomplete  proteins.  This  is  enough  to  suggest  that, 
in  addition  to  the  standard  of  digestibility  by  which  we  now 
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differentiate  between  proteins,  we  shall  eventually  judge  them  by 
the  more  critical  standard  of  specific  service  rendered.  It  further 
suggests  the  wisdom,  not  only  of  supplying  a sufficient  quota  of 
protein  in  the  ration  of  an  animal,* but  of  supplying  it  from  dif- 
ferent sources  so  that  those  elements  which  are  deficient  or  lack- 
ing in  one  may  be  supplied  by  another.  In  other  words,  a mixed 
ration  is  as  desirable  for  the  lower  animals  as  for  human  beings. 

Crude  Fibre.  By  this  term  is  meant  the  coarser  and  more 
woody  tissue  characteristic  of  all  forms  of  roughage  and  present 
on  the  outer  coats  of  cereal  grains.  Such  material  is  in  part 
digested  by  ruminants  but  its  chief  value  lies  in  its  mechanical 
effect  in  the  intestinal  tract. 

Nitrogen-free  Extract.  Here  are  included  those  substances 
termed  carbohydrates  which  embrace  nutrients  of  the  starch  and 
sugar  types.  Their  principal  part  in  nutrition  is  to  supply  heat 
and  energy,  but  they  have  also  the  power  of  sparing  protein,  by 
which  is  meant  that  when  fed  together  with  protein  they  reduce 
the  amount  of  the  latter  food  required.  An  excess  of  these  foods 
over  the  immediate  needs  of  the  body  can  be  transformed  into 
fat  and  stored  in  the  body  tissue. 

Ether  Extract  (Crude  Fat).  Fats,  like  the  carbohydrates 
furnish  energy  to  the  body  and  like  them  also,  but  to  a lesser 
extent,  spare  protein.  As  energy  producers  their  value  is  2.25 
times  greater  than  that  of  either  carbohydrate  or  protein.  This 
ether-soluble  material  is  in  all  cases  crude  fat,  by  which  we  under- 
stand that  non-fatty  substances  like  chlorophyll  and  coloring 
matter  may  be  included  therein. 

Table  1 shows  the  digestion  coefficients,  or  percentages  of  the 
food  elements  of  the  more  commonly  used  feeds  which  are  di- 
gestible by  neat  cattle  (Feeds  and  Feeding,  by  Henry  and  Mor- 
rison, 1915,  page  647  et  seq.). 

Some  of  these  figures  are  the  result  of  only  a very  few  tests, 
and  all  of  them  represent  short  periods  of  feeding  and  must  be 
regarded  as  showing  comparative  digestibility  of  the  feeds  only 
very  roughly.  Like  chemical  composition,  a statement  of  the 
digestibility  of  a feed  is  only  a single  “pointer”  to  the  feeder, 
helpful,  if  it  is  not  over-valued. 
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Table  I.  Digestion  Coefficients. 


Protein 

Fiber 

Carbo- 

hydrates 

Fat 

Cotton  Seed  Meal 

84 

37 

75 

95 

Linseed  Meal  (old  process) 

89 

57 

78 

89 

Wheat  Bran 

76 

43 

74 

62 

Wheat  Feed 

77 

36 

76 

87 

Wheat  Middlings 

30 

78 

88 

Red  Dog  Flour 

88 

36 

88 

86 

Corn  Gluten  Meal 

85 

55 

90 

93 

Corn  Gluten  Feed 

85 

76 

88 

85 

Hominy  Feed 

66 

76 

90 

91 

Dried  Brewers’  Grains 

81 

87 

80 

85 

Malt  Sprouts 

77 

87 

80 

85 

Dried  Distillers’  Grains 

73 

95 

81 

95 

Dried  Beet  Pulp 

52 

83 

83 

Wheat  Bran  and  Corn  Cob  Feed 

63 

28 

71 

92 

NUTRITIVE  RATIO. 

Nutritive  ratio  is  a term  with  which  many  dairymen  are,  and 
all  should  be,  familiar.  The  nutritive  ratio  of  a given  feed  means 
the  ra^io  between  the  digestible  protein  and  the  amount  of  di- 
gestible carbohydrates  (or  nitrogen-free  extract  and  fiber)  and 
crude  fat  (or  ether  extract)  which  that  feed  contains.  We  have 
already  noted  above  that  protein  and  carbohydrates  have  the 
same  energy  producing  value,  and  that  fat  has  2.25  times  as 
much,  hence  in  calculating  a*  nutritive  ratio,  fat  must  be  first 
resolved  to  the  same  energy  basis  as  carbohydrate  which  is 
done  by  multiplying  by  the  factor  2.25. 

Taking  as  an  example,  cottonseed  meal  containing  35.43  per 
cent  of  protein,  12.28  per  cent  of  fiber,  32.37  per  cent  of  nitrogen- 
free  extract  and  6.50  per  cent  of  fat,  the  first  step  is  to  determine 
the  amount  of  the  several  nutrients  which  are  digestible.  Referring 
to  the  list  of  coefficients  of  digestibility.  Table  I,  it  is  seen  that 
these  coefficients  for  cottonseed  meal  are  protein  84,  fiber  37, 
carbohydrates  75  and  fat  95.  Multiplying  the  above  percentages 
by  these  factors  respectively,  we  find  to  be  digestible  29.8  per  cent, 
of  protein,  4.5  per  cent  fiber,  24.2  per  cent  nitrogen-free  extract, 
and  6.2  per  cent  fat.  Reducing  the  digestible  fat  to  the  energy 
equivalent  basis  of  the  carbohydrates,  we  obtain  14.0.  The 
total  digestible  carbohydrate  from  nitrogen-free  extract  and 


454  CONNECTICUT  EXPERIMENT  STATION  BULLETIN  2o6. 


fiber  is  29.8-1-4.5  = 34.3,  to  which  is  added  the  fat  14.  = 48.3.  The 
nutritive  ratio ‘can  now  be  stated,  and  is  carbohydrate + fat, 

*0 

48.3:  protein,  29.8  or  — 4 =1.6.  The  nutritive  ratio  is  there- 
29.8 

fore  1:1.6.  In  this  way  the  nutritive  ratio  of  any  feed  for  which 
coefficients  of  digestibility  have  been  determined,  may  be  calcu- 
lated. 


COMMENT  ON  ANALYSES. 

{The  anaylses  are  tabulated  on  pages  466  to  477.) 

Cottonseed  Meal.  This  product  is  recognized  by  the  Association 
of  Feed  Control  Officials  and  generally  in  the  trade  as  a product 
of  the  cotton-seed  only,  composed  principally  of  the  kernel  with 
such  portion  of  the  hull  as  is  necessary. in  the  manufacture  of  oil; 
provided  that  nothing  shall  be  recognized  as  cottonseed  meal  that 
does  not  conform  to  the  foregoing  definition  and  that  does  not 
contain  at  least  36  per  cent  of  protein. 

There  are  three  classes  of  meals,  viz. : Choice,  Prime  and  Good. 

Choice  cottonseed  meal  must  be  finely  groimd,  not  necessarily 
bolted,  perfectly  sound  and  sweet  in  odor,  yellow,  free  from 
excess  of  lint,  and  must  contain  at  least  41  per  cent  of  protein. 

Prime  cottonseed  meal  must  be  finel}^  ground,  not  necessarily 
bolted,  of  sweet  odor,  reasonably  bright  in  color,  yellow,  not  brov/n 
or  reddish,  free  from  excess  of  lint,  and  must  contain  at  least 
38.6  per  cent  of  protein. 

Good  cottonseed  meal  must  be  finely  ground,  not  necessarily 
bolted,  of  sweet  odor,  reasonably  bright  in  color,  and  must  contain 
at  least  36  per  cent  of  protein. 

The  cottonseed  meals  examined  this  year,  eleven  in  number, 
averaged  35.43  per  cent  protein,  12.28  per  cent  fiber,  32.27  per 
cent  nitrogen-free  extract,  and  6.50  per  cent  fat.  The  average 
price  per  ton  was  $57.55.  As  compared  with  this  product  last 
year  the  protein  content  is  2.30  per  cent  and  the  fat  content  0.15 
per  cent  lower,  while  the  price  is  $10.60  per  ton  higher.  The 
average  guaranteed  amounts  of  protein  and  fat  were  36.46  per 
cent  and  5.05  per  cent  respectively,  from  which  it  is  seen  that 
these  feeds  as  a class  fail  to  meet  their  guaranty  as  to  protein 
by  1.03  per  cent,  and  exceed  the  declared  amount  of  fat  by  1.50 
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per  cent.  The  amount  of  crude  fiber  found  is  a trifle  lower  than 
last  year,  but  considerably  in  excess  of  amoimts  found  during 
the  six  years  previous. 

Samples  which  failed  to  meet  their  guaranties  by  i per  cent  or 
more  of  protein  were  one  sample  of  the  Buckeye  brand ; one  sample 
marked  Second  Class,  one  sample  each  of  Danish,  Pilgrim  and 
Puritan  brands. 

The  brand  selling  for  the  highest  price,  viz. : — $63.00,  contained 
the  highest  per  cent  of  protein,  and  was  well  above  guaranty  in 
other  respects;  but  another  brand  selling  for  $62.00  was  the 
lowest  but  one  of  all  samples  in  content  of  protein. 

Cottonseed  Feed  is  a mixture  of  cottonseed  meal  and  cottonseed 
hulls,  containing  less  than  36  per  cent  of  protein. 

This  class  of  feeds  will  become  largely  recruited  from  the  ranks 
of  those  now  classed  as  cottonseed  meal  if  the  downward  tendency 
in  quality  of  the  latter,  as  noted  in  the  last  few  years,  continues. 

Only  one  sample  of  this  class  was  examined  this  year,  and  this 
was  in  substantial  accord  with  its  guaranty. 

Linseed  Meal  is  the  ground  product  obtained  after  extraction 
of  part  of  the  oil  from  ground  flaxseed  screened  and  cleaned  of 
weed  seeds  and  other  foreign  materials  by  the  most  improved 
commercial  processes.  Old  Process  meal  is  that -from  which  the 
oil  is  removed  by  hydraulic  pressure.  In  the  New  Process  the 
oil  is  removed  by  the  use  of  solvents. 

Four  samples  were  examined  this  year.  The  average  com- 
position was  substantially  the  same  as  last  year.  Two  equalled 
or  exceeded  the  guaranteed  amoimt  of  protein,  the  others  falling 
less  than  i per  cent  below.  Guaranties  of  fat  were  exceeded  in 
all  cases.  The  average  price  $59.50  is  $11.64  higher  than  the 
average  last  year. 

Wheat  Bran  is  the  coarse  outer  coating  of  the  wheat  berry 
obtained  in  the  usual  commercial  milling  process  from  wheat 
that  has  been  cleaned  and  scoured. 

Wheat  Bran  with  Screenings  not  Exceeding  Mill  Run  is  either 
wheat  bran  with  the  whole  mill  run  of  screenings  or  wheat  bran  with 
a portion  of  the  miU  run  of  screenings,  provided  that  such  portion 
is  not  an  inferior  portion  thereof. 
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The  six  samples  examined  contained  an  average  of  15.13  per 
cent  of  protein,  4.99  per  cent  of  fat.  One  sample  bore  no  state- 
ment of  guaranty.  The  others  exceeded  their  guaranties  in  all 
cases.  The  price  per  ton  has  advanced  $7.70  over  the  average 
shown  a year  ago. 

Wheat  Mixed  Feed  is  a mixture  of  the  products  other  than  the 
flour  obtained  from  the  milling  of  the  wheat  berry. 

Ten  samples  of  this  class  of  feeds,  averaged  15.88  per  cent 
protein  and  5.13  per  cent  of  fat.  All  exceeded  their  guaranties 
in  fat,  and  also,  with  one  exception,  in  protein.  The  one  deficiency 
in  protein  was  less  than  i per  cent.  The  average  of  all  ingredients 
was  nearly  the  same  as  last  year  but  the  price  per  ton  shows  an 
advance  of  about  $12.00. 

Wheat  Middlings  may  be  Standard  Middlings  (Shorts),  which 
are  the  fine  particles  of  the  outer  and  inner  bran  separated  from 
bran  and  white  middlings , or  they  may  be  White  Middlings  which 
are  that  part  of  the  offal  of  wheat  intermediate  between  shorts 
or  standard  middlings  and  red  dog. 

The  samples  examined  exceeded  their  guaranties  as  to  protein 
and  fat  with  one  exception,  in  which  a deficiency  of  less  than 
I per  cent  protein  was  foimd.  As  regards  price,  the  maximum 
last  year  is  the  minimum  now.  There  is  also  a wide  variation 
in  price,  three  brands  selling  for  $44  to  $46,  and  three  others  for 
$50  to  $68  per  ton.  The  average  advance  over  the  prices  of  a 
year  ago  is  $14.38  per  ton. 

Rye  Feed  and  Rye  Middlings  are  by-products  from  the  rye 
grain  corresponding  to  those  defined  imder  similar  terms  for 
wheat  by-products. 

Of  rye  products,  three  rye  feeds  and  one  rye  middlings  were 
examined.  All  exceeded  their  guaranties  in  both  protein  and 
fat.  Variations  in  price  per  ton  were  not  so  wide  as  in -the- case 
of  wheat  products  but  an  advance  of  about  25  per  cent  over 
last  year’s  figures  is  shown. 

Corn  Gluten  Feed  is  that  portion  of  commercial  shelled  com  that 
remains  after  the  separation  of  the  larger  part  of  the  starch  and 
the  germ  by  the  process  employed  in  the  manufacture  of  corn- 
starch and  glucose. 

Only  two  samples  of  this  class  were  analyzed.  Globe  exceeded 
its  guaranty  in  both  protein  and  fat.  Buffalo  was  foimd  deficient 
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in  fat  to  the  extent  of  0.56  per  cent.  These  products,  which 
sold  for  $40  to  $43  last  year,  are  $55  to  $58  per  ton  now. 

Hominy  Feed  {Hominy  Chop,  Hominy  Meal)  is  a mixture  of 
the  bran  coating,  the  germ  and  a part  of  the  starchy  portion  of 
the  com  kernel  obtained  in  the  manufacture  of  hominy  grit  for 
human  consumption. 

Five  samples  of  hominy  feed  averaged  11.52  per  cent  protein 
and  7.00  per  cent  fat,  exceeding  their  guaranties  in  all  cases. 
The  average  price  per  ton  advanced  from  $45.00  last  year  to 
$64.00  now.  Prices  vary  from  $45.00  to  $75.00.  The  brand  selling 
for  $45.00  has  the  same  amount  of  protein  and  nearly  the  same 
amount  of  fat,  with  other  constituents  about  the  same  as  the 
brand  selling  for  66.6  per  cent  higher. 

Oil  Cake  Meal  is  obtained  by  grinding  the  press  cake  left  after 
partial  removal  of  oil  from  the  com  germ.*  The  analysis  of  the 
single  sample  examined  appears  in  Table  VI. 

Brewers^  Grains  are  the  properly  dried  residue  from  cereals 
obtained  in  the  manufacture  of  beer.  They  consist  chiefly  ot 
barley  but  may  contain  whatever  other  cereals  were  used  in 
conjunction  therewith. 

The  two  samples  examined  satisfied  their  guaranties  except 
for  a negligible  deficiency  in  protein  in  one  case.  The  composition 
remains  uniform  with  that  shown  by  previous  inspections.  The 
price  has  advanced  during  the  year  from  an  average  of  $31.00 
to  $55.00. 

Distillers'  Grains  are  the  dried  residue  from  cereals  obtained 
in  the  manufacture  of  alcohol  and  distilled  liquors.  The  product 
shall  bear  the  designation  indicating  the  cereal  predominating. 

Two  samples  were  examined.  One  satisfied  the  guaranties  as 
to  protein  and  fat  within  reasonable  limits,  but  contained  more 
than  the  guaranteed  maximum  of  cmde  fiber.  The  other  ex- 
ceeded the  guaranteed  amount  of  protein,  but  was  deficient  in  fat. 
Last  year  seven  samples  of  this  class  ranged  in  price  from  $30.00 
to  $43.00  per  ton.  One  of  the  brands  this  year  sold  for  $62.00. 

Dried  Beet  Pulp  is  the  dried  residue  obtained  in  the  manufacture 
of  beet  sugar.*  Two  samples  of  this  product  satisfied  their 
guaranties.  Prices  last  year  ranged  from  $33.00  to  $37.00  per 
ton.  The  selling  price  this  year  was  $46.00  and  $52.00. 


* Not  an  A.  F.  C.  O.  definition. 
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Proprietary  Mixed  Feeds  are  not  products  of  definite  composition. 
They  are  an  outlet  for  various  by-products  and  their  ingredients 
will  be  governed  by  what  is  available  to  the  manufacturer  to 
put  into  them.  Besides  cereal  grains  and  by-products  thereof 
they  may  also  contain  screenings,  cereal  hulls  and  other  fillers. 
Salt  and  saccharine  substances  such  as  molasses  or  com  syrup 
are  also  added  in  some  cases. 

Many  brands  bear  on  the  tags,  in  addition  to  the  chemical 
guaranty,  a statement  of  the  ingredients  used.  Information  of 
this  character,  not  required  by  law  in  this  State,  is  given  by  the 
manufacturers  of  the  following  brands : 

Pennant  Stock  Feed.  Fine  white  hominy  and  oat  by-products, 
3/^  of  I per  cent  of  salt. 

Bufceco  Chop  Feed.  Ground  com,  oats,  barley,  hominy  feed, 
oat  shorts  and  oat  hulls. 

Bufceco  Steam  Cooked  Feed.  Ground  corn,  oats,  hominy  feed, 
oat  shorts,  oat  middlings,  oat  hulls  and  3^  of  i per  cent  salt. 

Bufceco  Horse  Feed.  Ground  oats,  com,  barley,  wheat  mid- 
dlings, hominy  feed,  oat  shorts,  oat  middhngs,  oat  hulls,  linseed 
meal,  com  gluten  feed. 

• Wirthmore  Stock  Feed.  Ground  barley,  ground  oats,  ground 
hominy  meal,  ground  com,  oatmeal  by  products,  3^  of  i per 
cent  salt.  Part  of  the  ingredients  have  been  cooked  or  steamed, 
and  are  more  easily  assimilated  and  have  better  keeping  qualities. 

Economic  Horse  and  Mule  Feed.  Distillers’  and  yeast  grains 
from  com,  rye,  barley  malt  and  sprouts,  linseed  meal,  cottonseed 
meal,  brewers’  grains  from  barley,  wheat  bran,  humus,  salt, 
molasses  and  com. 

H & S Horse,  Mule  and  Dairy  Feed.  Flaxseed  meal,  old 
process  oil  meal,  alfalfa  meal,  brewers’  and  rye  distillers’  grains, 
pure  cane  symp,  3^  of  i per  cent  salt. 

Larro-feed.  Cottonseed  meal,  ' com  gluten  feed,  distillers’ 
grains  (mainly  from  com),  dried  beet  pulp,  standard  wheat  bran, 
standard  wheat  middlings,  ^ of  i per  cent  salt.  Wheat  bran 
and  middlings  may  contain  “ ground  screenings  not  exceeding 
mill  mn.” 


COMMENT  ON  COMPOSITION  OF  FEEDS. 


459 


Peerless  Horse  Feed,  Com,  oats,  alfalfa  meal,  molasses. 

King  Corn  Horse  and  Mule  Feed.  Com,  oats,  alfalfa  and 
molasses. 

Emerald  Horse  Feed.  Cracked  com,  oats,  barley,  alfalfa  meal 
and  molasses. 

Union  Grains.  Fowrex  distillers’  grains,  choice  cottonseed  meal,  , 
old  process  linseed  meal,  white  wheat  middlings,  v/heat  bran, 
hominy  meal,  gluten  feed,  brewers’  grains,  malt  sprouts,  of 
I per  cent  salt. 

Bufceco  Poultry  Mash.  Ground  com,  wheat  bran  and  middlings, 
hominy  feed,  corn  gluten  feed,  oat  middlings  and  rolled  oats. 

Thirty-five  brands  of  this  class  of  feeds  were  examined.  Of 
these  ten  failed  to  meet  their  guaranties  either  in  protein  or  fat 
or  both.  Deficiencies  up  to  i per  cent  in  protein  and  0.25  per 
cent  in  fat  have  been  disregarded.  The  deficient  brands  are  as 
follows : 

Table  II.  Proprietary  Feeds  Below  Guaranty. 


Protein  Fat 

No.  Brand  Deficiency  % Deficiency  % 

9792  Unicorn  Dairy  Ration i .81  .... 

9856  Big  Clover  Complete  Ration ....  ^ 0.42 

9784  Economic  Horse  and  Mule  Feed 3-94  i-  I9 

9821  Horse,  Mule  and  Dairy  Feed ....  i . ii 

9803  Badger  Stock  Feed 1.37  .... 

9781  Peerless  Horse  Feed ....  0-47 

9770  Big  Q Dairy  Ration 2.00  .... 

9867  Purina  Calf  Chow  Feed ....  0-55 

9826  Ryde’s  Cream  Calf  Meal ....  1.37 

9819  Biles  Ready  Ration . . 0.46 


While  our  law  requires  guaranties  of  protein  and  fat  only, 
other  guaranties,  if  made,  should  be  correct.  In  thirteen  brands 
the  maximum  of  crude  fiber  was  declared  and  in  thuee  instances 
this  maximum  was  exceeded  by  more  than  i per  cent.  Thus 
9808,  Bufceco,  9781,  Peerless,  and  9785,  Emerald,  Horse  Feeds, 
contained  excess  fiber  to  the  extent  of  2.31,  2.10  and  4.56  per 
' cent  respectively. 

Our  experience  has  shown  that  those  proprietary  feeds  which 
contain  molasses  or  other,  added  saccharine  substance  may  fail 
to  receive  credit  for  their  full  amount  of  cmde  fat  by  the  official 
method  of  extraction.  Following  oirr  practice  of  the  last  few 
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years,  such  feeds  have  been  treated  first  with  water  to  remove 
sugary  materials  before  the  ether  extraction  was  made.  The 
modified  method  does  not  give  uniformly  higher  results,  but  does, 
we  believe,  give  results  closer  to  the  truth. 

The  following  summary  shows  our  experience  this  year. 


Table  III.  Fat  in 

Molasses 

Feeds. 

No. 

Brand 

Official 
Method  % 

Modified 
Method  % 

Guaranty 

% 

9784 

Economic  Horse  and  Mule  Feed 

3-8i 

3.74 

5.00 

9821 

Horse,  Mule  and  Dair}’'  (Hamlin’s)  i . 38 

2.39 

3-50 

9858 

Atlas  Horse  Feed 

0.93 

2.46 

1 .00 

9857 

Monogram  Feed 

1 . 86 

3.01 

3.00 

9781 

Peerless  Horse  Feed 

151 

1-53 

2 . 00 

9785 

Emerald  Horse  Feed 

1.24 

1.97 

2.00 

9867 

Purina  Calf  Chow  Feed 

3-45 

2 . 60 

4.00 

9861 

Good  Luck  Feed 

2.66 

2.73 

1.50 

The  prices  which  prevail  for  these  goods  are  very  high;  dis- 
proportionate in  many  instances  to  the  feeding  value  of  the 
product.  Taking  the  protein  content  as  an  index  to  the  feeding 
value,  it  is  evident  that  price  bears  no  rational  relation  to  quality. 
One  brand  containing  the  lowest  amount  of  protein,  8.63  per 
cent,  sold  for  $47.00.  Others  containing  only  from  9 to  11.7 
per  cent ’protein  sold  for  from  $60  to  $71.00.  Again  high  protein 
feeds  containing  24  to  24.5  per  cent  sold  for  $80  to  $90.00.  Another 
containing  more  of  this  nutrient,  viz.  24.88  per  cent,  sold  for 
$58,.oo. 

Unusual  trade  conditions  at  the  present  time  are  naturally 
reflected  in  the  feed  market,  and  it  is  idle  to  discuss  prices  for 
they  change  during  such  discussion.  With  the  abnormally  high 
prices  prevailing  for  all  human  food  stuffs  the  price  of  milk  to 
the  consumer  is  steadily  increasing.  A glance  at  the  price  column 
in  the  tables  on  these  pages  will  convince  us  that  the  real  problem 
is  not  how  the  dairyman  can  produce  milk  profitably,  but,  rather, 
how  he  can  produce  it  at  all. 

Poultry  Feeds.  In  this  class  of  products,  as  in  the  stock  feeds, 
one  looks  in  vain  for  any  relation  between  price  and  quality. 
One  brand  with  50  per  cent  protein  sells  for  $82.00  and  another 
with  only  19  per  cent  sells  for  only  $5.00  less.  Platco  Laying 
Mash  fell  below  its  protein  guaranty  by  1.68  per  cent.  Purina 
Chicken  Chowder  and  Chick  Chuck  were  deficient  in  fat. 
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, MISCELLANEOUS  SAMPLES. 

Partial  or  complete  analyses  have  been  made  of  the  following 
samples,  taken  and  submitted  by  individuals. 

Cottonseed  Meal  10525,  9752,  9753,  9101,  brands  or  manu- 
facturers not  known;  8836,  Rugg  Murdock,  Boston;  8835, 
Humphreys-Godwin  Co.,  Memphis,  Tenn.;  9018,  J.  E.  Soper  Co., 
Boston;  9019,  Meridian  Grain  & Elevator  Co.,  Meridian,  Miss.; 
8770,  National  Feed  Co.,  St.  Louis,  Mo.,  all  sent  by  Coles  Co., 
Middletown. 

9999,  bought  for  imported,  sent  by  Herold’s  Lanedale  Fanri, 
New  Canaan. 

8806,  8807,  American  Red  Tag  Meal,  Union  Seed  & Fertilizer 
Co.,  New  York;  8763,  Forfat  Brand,  Humphreys-Godwin  Co., 
Memphis,  Tenn.;  8764,  Danish  Brand,  Humphreys-Godwin  Co., 
Memphis,  Tenn.,  sent  by  S.  J.  Orr,  West  Suffield. 

Table  IV — Protein  in  Cottonseed  Meals. 


Guaranteed  Guaranteed  Guaran- 


No. 

Found  % % 

No. 

Found  % 

% 

No. 

Found  % 

teed  % 

10525 

35.38  36.00 

8835 

35-56 

8806 

37-81 

9752 

35-44  . • • - 

9019 

36.94 

8807 

36.50 

9753 

37-94  

9018 

35-69 

8763 

38.31 

38.55 

9101 

36.88  .... 

8770 

35-50 

38.50 

8764 

34-75 

36.00 

8836 

36.81  

9999 

28.56 

Wheat  Bran — 9599,  Holstein  Feed.  (Under  stock  price). 
Wheat  bran  with  screenings,  sent  by  J.  B.  Brainard,  Bloomfield, 
contained  10.69  cent  protein.  Guaranty,  12  per  cent. 

Wheat  Middlings.  9758,  Washbum-Crosb}^  sent  by  L.  A. 
Bevan,  contained  15.94  per  cent  protein. 

Corn  M'eal,  9748,  sent  by  J.  B.  Stetson,  contained  9.25  per  cent 
protein. 

9142,  bought  for  com  meal,  sent  by  G.  B.  Dimon,  Chestnut  Hill. 
This  was  a coarse  feed  consisting  of  com  and  wheat  products  with 
oat  hulls  and  bran  coats.  It  contained  16.88  per  cent  of  protein. 

Gluten  Feed.  8960,  KKK  Com  Gluten  Feed.  J.  C.  Hubinger 
Bros.  Co.,  Keokuk,  Iowa,  sent  by  D.  W.  Ives,  E.  Wallingford, 
contained  24.56  per  cent  of  protein.  Guaranty  23  per  cent  or 
more. 
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8884,  Buffalo  Gluten  Feed,  sent  by  Jewett  City  Grain  Co., 
contained  23.88  per  cent  protein. 

Proprietary  Stock  Feeds.  8741,  Crosby’s  Ready  Ration,  sent 
by  Se\Tnour  Grain  Buyers’  Club,  C.  R.  Newton,  Agt.,  contained 
23.88  per  cent  protein.  Guaranty  25  per  cent. 

9338,  Dairy  Feed,  sent  by  A.  B.  Wakeman,  Fairfield,  contained 
20.06  per  cent  protein. 

Poultry  Feeds.  9249,  Protox  Poultry  Food,  Fine,  American  Ag- 
ricultural Chemical  Co.,  New  York,  sent  by  F.  M.  Peasley, 
Cheshire,  contained  53.13  per  cent  protein  and  5.99  per  cent 
phosphoric  acid.  Guaranty  55  per  cent  protein. 

8954,  Meat  Scrap,  the  L.  T.  Frisbie  Co.,  New  Haven,  sent  by 
C.  A.  Stone,  Oakville,  contained  41.75  per  cent  protein. 

8955,  Meat  Scrap,  The  Conn.  Fat  Rendering  and  Fertilizer  Co., 
New  Haven,  sent  by  C.  A.  Stone,  Oakville,  contained  42.13  per 
cent  protein. 

Miscellaneous  Feeds.  9760,  Toasted  Milk  Nuts,  sold  by  J.  E. 
Bartlett,  Jackson,  Michigan,  and  sent  by  C.  M.  Jarvis,  Berlin. 
The  product  contained  8.90  per  cent  water,  1.25  per  cent  ash, 
14.19  per  cent  protein,  7.91  per  cent  crude  fiber,  66.21  per  cent 
nitrogen-free  extract,  and  1.54  per  cent  crude  fat.  The  signifi- 
cance of  the  name  is  not  apparent  to  us  from  any  information  we 
have  concerning  it,  and  we  have  no  data  by  which  to  judge  its 
digestibility.  Judging  from  the  analysis  the  gross  supply  of 
nutrient  is  satisfactory  and,  if  palatable,  should  be  a desirable  feed. 
The  price  for  this  product  was  $30.00  per  ton. 

9709,  Com  Oil  Meal,  car  heated.  The  Meader- Atlas  Co.,  New 
York,  sent  by  C.  M.  Jarvis,  Berlin,  contained  21.44  per  cent 
protein. 

9712,  Peanut  “Skins”  sent  by  H.  H.  Worthington  of  New  Mil- 
ford. This  was  composed  of  the  thin  brown  red  coat  or  skin  which 
covers  the  edible  portion  of  the  peanut.  Small  fragments  of 
peanut  were  present  which  accoimts  in  part  for  the  considerable 
amount  of  fatfoimd.  The  sample  contained  6.50  per  cent  water, 
2.33  per  cent  ash,  14.88  per  cent  protein,  10.12  per  cent  fiber, 
44.43  per  cent  nitrogen-free  extract  and  21.74  per  cent  fat.  The 
bitter  taste  of  these  skins  is  a familiar  fact,  and  their  palatability 
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to  animals  will  decide  their  use  as  a fodder.  The  analysis  shows 
that  the  sample  contains  very  considerable  amoimts  of  nutrient 
material.. 

9248,  Cracker  Waste,  Loose  Wiles  Biscuit  Co.,  sent  by  C.  M. 
Jarvis,  Berlin,  contained  6.19  per  cent  protein. 

9401,  Damaged  Wheat;  9537,  Beans  (seconds) ; 9536,  Damaged 
Oats,  all  sent  by  C.  M.  Jarvis,  Berlin,  were  analyzed  as  follows: 


9401  9537  9536 

Water ^ 11.20%  15-83%  9-30% 

Ash 2.56  3.50  3.95 

Protein 11.88  21.75  11.88 

Fiber 2.95  3.07  9.60 

Nitrogen-free  extract  68.57  54-96  60.04 

Fat.... 2.84  0.89  5.23 


9547,  Grain  Siftings,  waste,  sent  by  John  E.  Gifford,  County 
Agent,  Rockville.  This  was  found  to  contain  13.50  per  cent  of 
protein,  equivalent  to  2.16  per  cent  of  nitrogen.  It  also  con- 
tained 0.88  per  cent  total  phosphoric  acid  and  1.24  per  cept 
total  potash  with  17.44  per  cent  total  ash  and  10.33  cent 
ash  insoluble  in  acid. 

8860,  Peanut  Meal;  8869,  Damaged  Com  (burned);  9411, 
Alfalfa  Grotmd  Feed;  8870,  Rye  and  Oats,  all  sent  by  C.  M. 
Jarvis,  Berlin,  were  analyzed  as  follows: 


8860 

8869 

9411 

8870 

Water 

8.06% 

7-75% 

14-34% 

6.45% 

Ash .* 

5-42 

1-73 

3-95 

2.69 

Protein 

36.56 

11.44 

15-13 

12.38 

Fiber 

8.15 

8-59 

13-45 

6.76 

Nitrogen  free  extract.  . 

35-06 

66.35 

50.16 

68.53 

Fat 

6.75 

4.14 

2-97 

3-19 

Sample  8869  was  com  that  had  been  damaged  by  burning  and 
a considerable  part  of  the  “fiber”  shown  above  is  charcoal. 

8758,  Waste  Flour,  Franco- American  Baking  Co.,  sent  by 
Frank  N.  Platt,  Milford,  contained  11.06  per  cent  protein. 

9061,  Com  and  Bean  Silage,  sent  by  Karl  B.  Musser,  Storrs, 
contained,  as  received,  43.74  per  cent  water,  1.68  per  cent 
ash,  3.37  per  cent  protein,  6.84  per  cent  fiber,  2.01  per  cent 
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crude  fat  (ether  extract),  and  12.36  per  cent  nitrogen-free  extract. 

A sample  of  Condensed  Buttermilk  10637,  made  by  the  Con- 
solidated Products  Co.,  Lincoln,  Neb.,  and  a sample  of  Dried 
Buttermilk  10684  obtained  from  Hales  and  Edwards  Company, 
Chicago,  111.,  were  sent  to  us  by  C.  M.'  Jarvis  of  Berlin. 

The  composition  of  these  products  is  shown  by  the  following 
analyses : 


10637  10684 

As  'As 

Analyxed  Dry  Basis  Analyzed  Dry  Basis 

% % % % 

Moisture 76.97  00.00  8.27  00.00 

Solids 23.03  100.00  91.73  100.00 

Ash 2.94  12.77  12.15  13-24 

Protein 9.57  41.55  31.07  33.87 

Milk  Sugar 6.98  30.31  34.34  37.43 

Fat 2.78  12.07  7-24  7.89 

Undetermined 0.76  3.30  6.93  7.57 

Calories  per  lb 413.0  1,794.0  1,480.0  1,614.0 

Nutritive  ratio 1:1.4  ••••  1:1.6  .... 


Reduced  to  the  dry  basis,  it  is  seen  that  these  materials  are 
closely  alike,  the  difference  being  within  the  range  of  normal  varia- 
tions in  the  composition  of  buttermilk.  The  ash  consists  largely 
of  phosphates  of  lime  and  common  salt.  They  are  abundantly  nu- 
tritious and  are  reported  to  have  been  used  with  success  as  a feed 
for  pigs.  The  dried  product  is  more  economical  to  transport,  and 
possesses  the  added  advantage  of  superior  keeping  qualities. 

The  following  feeds  were  submitted  by  the  Dairy  Commissioner 
for  examination  with  reference  to  their  conformity  to  guaranty. 


Table  V — Feeds  Sampled  by  the  Dairy  Commissioner. 

Protein 

Guaranteed  Found 


No.  Brand,  Manufacturer  or  Jobber  % % 

Cottonseed  Meal. 

9697  Not  given 36.13 

1 1905  Puritan,  J.  E.  Soper  Co.,  Boston 36.00  34.13 

1 1722  American  Red  Tag,  Union  Seed  & Fer.  Co.,  N.  Y.  38.55  37.56 

11718  American  Red  Tag,  Union  Seed  & Fer.  Co.,  N.  Y.  38.55  38.75 

11717  Puritan,  J.  E.  Soper  Co.,  Boston 36.00  31.44 

11716  No.  7,  Union  Seed  & Fertilizer  Co.,  New  York.  . . 36.00  35.50 

1 1715  National  Feed  Co.,  St.  Louis,  Mo 38.50  35.00 
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Protein 

Guaranteed  Found 

No.  Brand,  Manufacturer  or  Jobber  % % 

Brewers'  Grains. 

11871  Not  given 30.00  28.13 

Proprietary  Feeds. 

1 1714  Portage  vStock  Feed,  Ak.  Feed  & Mill  Co.,  Akron,  O.  8.00  8.88 

1 1 720  Anchor  Dairy  Feed,  Globe  Elevator  Co.,  Buffalo, 

N.  Y 16.00  13.50 

1 1719  Bonnie  Horse  Feed,  Holmes,  Keeler  & Kent  Co.  . . 13.00  14.13 
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Station 

No. 


9844 

9854 

9849 

9851 

9779 

9817 

9864 

9815 

9835t 

9840 

9793 


9774 

9799t 

9841 

9810 

9778 


9771* 


Brand. 


Oil  Seed  Products. 

Cotton  Seed  Meal. 

Buckeye.  Buckeye  Cotton  Oil  Co.,  Cincinnati,  O. 


Buckeye.  Buckeye  Cotton  Oil  Co.,  Cincinnati,  O. 


Second  Class.  Byromville  Oil  Co.,  Byromville,  Ga 


Danish.  Humphreys,  Godwin  Co.,  Memphis, 

Tenn 

Danish.  Humphreys,  Godwin  Co.,  Memphis, 

Tenn • 

Danish.  Humphreys,  Godwin  Co.,  Memphis, 

Tenn 

Forfat.  Humphreys,  Goodwin  Co.,  Memphis, 
Tenn 

Puritan.  J.  E.  Soper  Co.,  Boston,  Mass 


Pilgrim.  J.  E.  Soper  Co.,  Boston,  Mass 

Puritan.  J.  E.  Soper  Co.,  Boston,  Mass 

Surety.  Union  Seed  & Fert'z’r.  Co.,  Clarksdale, 
Miss 


Cotton  Seed  Feed. 

77.  Humphreys,  Godwin  Co.,  Memphis,  Tenn. 

Linseed  Meal,  Old  Process. 

American  Linseed  Co.,  New  York 

American  Linseed  Co.,  Buffalo,  N.  Y 

Archer  Daniels  Linseed  Co.,  Buffalo,  N.  Y 

Kellogg’s.  Spencer  Kellogg,  Buffalo,  N.  Y 


, Wheat  Products. 

Wheat  Bran. 

Wm.  Hamilton  & Son,  Honeoye  Falls,  N.  Y.  . . . 


Retail  Dealer. 


Middlefield:  Middlefield 

Grain  & Coal  Co 

Guaranty 

Hartford:  Loydon,  Nor- 

tham  & Loydon 

Guaranty 

. Hazardville:  A.  D.  Bridges 

Sons 

Guaranty 

Hartford:  Olds  & Whipple 

Guaranty 

Wallingford:  E.  E.  Hall.  . . 

Guaranty 

Yantic:  A.  R.  Manning.  . . 

Guaranty 

New  Haven:  Crittenden- 

Benham  Co 

Guaranty 

New  London:  P.  Schwartz 

Co 

Guaranty 

Meriden:  August  Grulich . 

Guaranty _ 

Colchester:  M.  Klingon 

Guaranty 

Guilford:  Morse  & Landon. 

Guaranty 

Average  guaranty 

Average  of  analyses 

Average  digestible 


North  Haven:  Co-opera- 
tive Feed  Co 

Guaranty 

West  Cheshire:  G.  W.  Thorpe 

Guaranty 

Colchester:  M.  Klingon.  . . . 

Guaranty 

Derby:  Peterson  Hendee  Co. 

Guaranty 

Wallingford:  E.  E.  Hall  . . 

Guaranty 

Average  guaranty 

Average  of  anaylses ....... 

Average  digestible 

North  Haven:  Co-opera- 
tive Feed  Co 

Guaranty 


With  screenings  not  exceeding  mill  run. 


t Wire  tags. 
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Sampled  in  1917. 


Station 

No. 

Pounds  per  Hundred 

Price 

Water. 

Ash. 

Protein. 
(N.  X 6.2s) 

Fiber. 

Nitrogen-free 

Extract. 

(Starch,  gum,  etc.) 

Ether 
Extract. 
(Crude  Fat) 

per 

ton. 

9844 

7.59 

5-74 

34-94 

36.00 

12.15 

14.00 

33-20 

30.00 

6.38 

5.00 

$58.00 

9854 

6.84 

6.38 

35-38 

36.00 

11.86 

14.00 

33-22 

30.00 

6.52 

5.00 

61.00 

9849 

7-94 

5-38 

34-19 

36.00 

13-54 

32.08 

6.87 

62.00 

9851 

8.15 

5-42 

31-44 

36.00 

14.84 

15.00 

33-50 

25.00 

6.65' 

5.00 

53-00 

9779 

7.65 

5-49 

35-56 

36.00 

10.84 

15.00 

33-97 

25.00 

6.49 

5.00 

55-00 

9817 

7-93 

5.67 

36.13 

36.00 

12.15 

15.00 

52.10 

25.00 

6.04 

5.00 

56.00 

9864 

7-75 

6.22 

39-69 

38.55 

10.17 

12.00 

29.46 

25.00 

6.71  • 

5.00 

63.00 

9815 

6.41 

7.17 

35-94 

36.00 

13.10 

15.00 

30.62 

30.00 

6.76 

5.00 

55-00 

9835 

6.93 

5.66 

36.31 

38.50 

15.00 

10.00 

31.69 

6.41 

5.00 

58.00 

9840 

8.44 

5-28 

34-75 

36.00 

11.36 

15.00 

34.12 

30.00 

6.05 

5.00 

58.00 

9793 

8.30 

6.31 

35-44 

36.00 

12. 1 1 
14.00 

30.94 

27.00 

6.90 

5.50 

54-00 

36.46 

5.051 

7.63 

5.88 

35.43 

l'2*.28 

32.27 

6.50 

57.55 

29.8 

4.5 

24.2 

6.2 

9774 

9.16 

4-37 

19.63 

20.00 

22.73 

28.00 

40.10 

4.01 

4.00 

40.00 

9799 

lO.OI 

5-31 

33-81 

34.00 

7-52 

8.00  V 

37-08 

6.27 

5.00 

60.00 

9841 

9-55 

5-15 

35-31 

34.00 

6.93 

36.67 

6.39 

5.00 

58.00 

9810 

9.89 

5-29 

32.13 

33.00 

6.96 

36.66 

9.07 

6.00 

64.00 

9778 

9.77 

5-13 

33-69 

33.00 

5-61 

39-70 

6.10 

5.00 

56.00 

33.50 

5.25 

9.8i 

5.22 

33.73 

6.75 

37.53 

6.96 

59.56 

30.0 

3.9 

29.3 

6.2 

9771 

.9-38 

5-43 

14.81 

11.75 

8. II 
10.60 

58.20 

4.07 

2.15 

45.00 

^ Ten  analyses. 
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Station 

No. 


Brand. 


Retail  Dealer. 


9865" 


9782 

9805 


9802* 

9776* 


Wheat  Products — Continued. 
Wheat  Bran — Continued. 
Pittsford  Milling  Co.,  Pittsford,  N.  Y. . 


Korno.  St.  Paul  Mill  Co.,  St.  Paul  Minn 

Angelus.  Thompson  Milling  Co.,  Lockport, 
N.  Y 

Washburn,  Crosby’s.  Washburn  Mills,  Minne- 
apolis, Minn 

Black  Hawk.  Western  Flour  Mill  Co.,  Daven- 
port, Iowa 


New  Haven:  Crittenden- 

Benham  Co 

Guaranty 

Wallingford:  E.  E.  Hall.  . . 

Guaranty 

Ansonia:  Ansonia  Flour  & 

Grain  Co 

Guaranty 

West  Cheshire:  G.  W.  Thrope 

Guaranty 

Wallingford:  E.  E.  Hall.  . . 

Guaranty 

Average  guaranty 

Average  of  analyses 

Average  digestible 


9816 

9811 

9777** 

9795 

9859 

9822 

9852 

9809A 

9825 

9773 


9789* 

9842* 
9801  * 


Wheat  Feed  {Mixed  Feed) 

Bailey  Fancy.  E.  W.  Bailey  & Co.,  Montpelier, 
Vt 

Bulls  Eye.  Blish  Milling  Co.,  Seymour,  Ind.  . . 

Boston.  Duluth  Superior  Mill.  Co.,  Duluth, 
Minn.  . . . : . 

Improved  Grafton.  Grafton  Roller  Mills,  Graf- 
ton, No.  Dak 

Improved  Grafton.  Grafton  Roller  Mills,  Graf- 
ton, No.  Dak 

Pennant.  National  Mill.  Co.,  Toledo,  O 

Occident.  Russell  Miller  Mill.  Co,  Minneapolis, 
Minn 

Gold  Mine.  Shefield  King  Mill.  Co.,  Minne- 
apolis, Minn 

Waggoner-Gates  Mill.  Co.,  Independence,  Mo.  . 


Kent,  Williams  Bros.  Co.,  Kent,  O 


Wheat  Middlings. 

Hecker- Jones- Jewell  Mill.  Co.,  New  York 


Millbourne.  Millbourne  Mills,  Philadelphia, 

Pa 

Ogilvie  Flour  Mill  Co.,  Winnipeg,  Canada 


Yantic:  A.  R.  Manning.  . . 

Guaranty 

Derby:  Peterson  Hendee  Co. 

Guaranty 

Wallingford:  E.  E.  Hall.  . . . 

Guaranty 

Middletown:  Meech  & Stod- 
dard, Inc 

Guaranty 

Waterhury:  Spencer  Grain 

Co.,  Inc 

Guaranty 

Norwich:  Chas.  Slosberg.  . . 

Guaranty 

Hartford:  G.  M.  White.  . . . 

Guaranty 

Shelton:  Ansonia  Flour  & 

Grain  Co 

Guaranty 

Willimantic:  Willimantic 

Grain  Co 

Guaranty 

North  Haven:  Co-operative 

Feed  Co 

Guaranty 

Average  guaranty 

Average  of  analyses 

Average  digestible 

Bridgeport:  Susman-Feuer 

Co 

Guaranty 

Colchester:  M.  Klingon.  . . 

Guaranty 

West  Cheshire:  G.  W.  Thorpe 
Guaranty 


With  screenings  not  exceeding  mill  run. 


**  With  wheat  screenings. 
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Sampled  in  1917 — Continued. 


Station 

No. 

Pounds  per  Hundred. 

Price 

per 

ton. 

Water. 

Ash. 

Protein. 
(N.  X 6.2s) 

Fiber 

Nitrogen-free  ] 
Extract. 

(Starch,  gum,  etc.) 

Ether. 
Extract. 
(Crude  Fat) 

9865 

9-93 

6.25 

14-25 

8.96 

56.12 

4-49 

$50.00 

9782 

9-45 

5-91 

14.94 

8756 

55-90 

5-24 

38.00 

14.00 

4.00 

9805 

8.80 

5.61 

15.88 

10.21 

53-66 

5-84 

42.00 

15.00 

4.00 

9802 

8.84 

6.15 

14.69 

13-43 

52.52 

4-37 

42.00 

16.25 

4.00 

9776 

8.94 

5.62 

16.25 

10.35 

52.90 

5-94 

38.00 

13.30 

. . . «. 

3.00 

14.062 

3.432 

9.22 

5.83 

15.13 

9.93 

54.88 

4.99 

42.50 

.... 

11.5 

4.3 

40.6 

3.1 

9816 

9.62 

6.65 

15-38 

7.88 

55-80 

4-67 

48.00 

15.00 

/ . . . 

3.75 

9811 

9.66 

5-65 

15-25 

8.33 

56.60 

4-51 

49.00 

16.00 

9.10 

4.40 

9777 

9.17 

4.14 

17.06 

7-76 

55-81 

6.06 

45-00 

16.00 

4.50 

9795 

9-36 

4-63 

16.75 

6.88 

56.83 

5-55 

48.00 

14.00 

2.70 

9859 

11.28 

4-43 

15-94 

7-69 

55-20 

5-46 

51.00 

14.00 

2.70 

.... 

9822 

9.09 

4.80 

15-44 

6.01 

60.02 

4-64 

49.00 

15.00 

3.75 

9852 

9.42 

5-73 

15.81 

7.41 

56.22 

5-41 

54.00 

15.00 

4.50 

9809A 

9.98 

5.02 

16.38 . 

8.00 

54-89 

5-73 

51.00 

15.00 

4.00 

9825 

9.46 

5-94 

15-63 

7-36 

56.90 

4.71 

50.00 

15.00 

4.00 

9773 

10.37 

4-75 

15-19 

6.01 

59-15 

4-53 

51.00 

12.00 

3.00 

14.70 

3.73 

9.74 

5.i7 

15.88 

7.33 

• 56.74 

5.13 

49.60 

12.2 

2.6 

43.1 

4.5 

9789 

9.49 

5.08 

16.94 

6.97 

56.14 

5-38 

• 44.00 

15.50 

8.00 

54.67 

4.75 

9842 

9.90 

4.29 

15-38 

5-57* 

59-72 

5-14 

46.00 

16.00 

3.00 

4.00 

9801 

10.15 

4.08 

15-25 

7-72 

57-63 

5-17 

46.00 

15.00 

4.00 

Five  anaylses. 
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Station 

No. 


Brand. 


Retail  Dealer. 


9853 

9860 

9850 


9824 

9845 

9780 

9832 

9806 

.9791 

9823 

9837 

9848 

9846 
9794 

9798 


Wheat  Products — Concluded 
Wheat  Middlings — Concluded 
XX  Daisy.  Pillsbury  Co.,  Minneapolis,  Minn.  . 

B.  Pillsbury  Co.,  Minneapolis,  Minn 


Snowball.  Shane  Bros.  & Wilson  Co.,  Minne- 
apolis, Minn 


Rye  Products. 

Feed.  Boutwell  Mill.  Co.,  Troy,  N.  Y 


Irving  Mills  Feed.  Van  Vechten  Mill.  Co., 
Rochester,  N.  Y 

Irving  Mills  Feed.  Van  Vechten  Mill.  Co., 

Rochester,  N.  Y 

Pure  Middlings.  Washburn-Crosby  Co.,  Minne- 
apolis, Minn 

Maize  Products. 

Corn  Gluten  Feed. 

Globe.  Corn  Products  Refining  Co.,  New  York. 


Buffalo.  Corn  Products  Refining  Co.,  New 
York . . . 


Hominy  Feed. 

Spring  Garden.  Baltimore  Pearl  Hominy  Co., 

Baltimore,  Md 

Bufceco.  Buffalo  Cereal  Co.,  Buffalo,  N.  Y.  . . . 


Badger.  Chas.  A.  Krause  Mill.  Co.,  Milwaukee, 
Mo 

Steam  Cooked.  Miner-Hillard  Mill.  Co., 

Wilkes-Barre,  Pa 

Steam  Cooked.  Miner  Hillard  Mill.  Co., 

Wilkes-Barre,  Pa 


Oil  Cake  Meal. 

Heart  of  the  Corn.  Chicago  Heights  Oil  Mfg. 
Co.,  Chicago,  HI 


Hartford:  G.  M.  White.  . . . 

Guaranty 

Waterhury:  Spencer  Grain 

Co.,  Inc 

Guaranty 

Hazardville:  A.  D.  Bridges 

Sons 

Guaranty 

Average  guaranty 

Average  of  analyses 

Average  digestible 

Willimantic:  Willimantic 

Grain  Co 

Guaranty 

Middlefield:  Middlefield 

Grain  & Coal  Co 

Guaranty 

Wallingford:  * E.  E.  Hall. . . 

Guaranty 

Wallingford:  Gallagher  Bros. 
Guaranty 


Ansonia:  Ansonia  Flour 

& Grain  Co 

Guaranty 

East  Haven:  F.  A.  Forbes.  . 

Guaranty 

Average  analyses 

Average  digestible 

Norwich:  Chas-  Slosberg. . 

Guaranty 

Meriden:  Meriden  Grain  & 

Feed  Co 

Guaranty 

Thomsonville:  Geo.  S. 

Phelps  & Co 

Guaranty 

Middlefield:  Middlefield 

Grain  & Coal  Co 

Guaranty 

Guilford:  Morse  & Landon 

Guaranty 

Average  guaranty 

Average  of  analyses 

Average  digestible 

Middletown:  Meech  & Stod- 
dard, Inc 

Guaranty 
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Sampled  in  1917 — Continued. 


Station 

No. 

Pounds  per  Hundred. 

Price 

per 

ton. 

Water. 

Ash. 

Protein. 
(N.  X 6.25) 

Fiber. 

Nitrogen-free 

Extract. 

(Starch,  gum,  etc.) 

Ether 
Extract. 
(Crude  Fat) 

9853 

10.60 

3-72 

18.44 

16.00 

2.72 

59-54 

4-98 

4.00 

$68.00 

9860 

10.74 

5.08 

16.44 

14.00 

8.53 

53-82 

5-39 

4.00 

50.00 

9850 

11.07 

4-63 

17.88 

15.00 

6.08 

54-80 

5-54, 

4.50 

60.00 

15.25 

4.21 

10.33 

4.48 

16.72 

6.27 

5’6.94 

5.27 

52.33 

12.9 

1.9 

44.4 

4.6 

9824 

9.64 

4.02 

15-31 

13.50 

3-90 

- 63.56 

3-57 

3.00 

50.00 

9845 

10.90 

3-59 

15-44 

12.00 

4.04 

62.62 

3-41 

3.00 

49.00 

9780 

9-52 

3-69 

16.50 

13.00 

6.73 

10.00 

59-93 

3-63 

2.00 

48.00 

9832 

8.93 

4.82 

17.19 

14.00 

6.21 

59.16 

3-69 

3.00 

50.00 

9806 

8.68 

4-38 

25-50 

23.00 

7-72 

51.68 

2.04 

1.00 

58.00 

9791 

9-65 

4-36 

25.00 

23.00 

8.09 

51.46 

1-44 

2.00 

55-00 

9.i7 

25.25 

7.9i 

51.57 

1.74 

5*6.56 

21.5 

6.0 

45.4 

1.5 

9823 

7-83 

3.38 

11.38 

10.00 

5.26 

65-50 

6.65 

6.00 

65.00 

9837 

9-51 

3-57 

11.44 

10.00 

4-51 

4.00 

63-75 

7.22 

6.00 

75-00 

9848 

10.82 

3.19 

11.44 

10.00 

4.42 

2.23 

7-90  . 

6.00 

$65.00 

9846 

8.59 

3.01 

11.88 

10.00 

4.40 

3.00 

65-65 

6.47 

5.00 

70.00 

9794 

9-13. 

2.97 

11.44 

10.00 

4.06 

3.00 

65.61 

6.79 

5.00 

45.00 

10.00 

5.60 

. . , . 

‘o’.is 

3.22 

11.52 

4.53 

64.55 

7.00 

6*4.66 

— 

7.6 

3.4 

58.1 

6.4 

9798 

8.75 

3.18 

21.88 

7-94 

50.84 

7.41 

50.00 
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Station 

No. 

Brand. 

9855 

9847 

Brewery  and  Distillery  Products. 
Brewers'  Grains. 

Bull.  Farmers  Feed  Co.,  New  York 

Providence  Brewing  Co.,  Providence,  R.  I 

9804 

Distillers'  Grains. 

Atlas.  Atlas  Feed  & Mill.  Co.,  Peoria,  111 

9772 

Dried  grains.  The  Fleishman  Co.,  Chicago,  111. 

9827 

Miscellaneous  Feeds. 

Dried  Beet  Pulp.  Holland  St.  Louis  Sugar  Co., 
St.  Louis,  Mich 

9868 

Dried  Beet  Pulp.  Michigan  Sugar  Co.,  Bay 
City,  Mich 

10207 

Cocoa  Shell  Meal.  Hershey  Chocolate  Co 

Retail  Dealer. 


Hartford:  Loydon,  Nor- 

tham  & Loydon 

Guaranty 

Thompsonville:  Geo.  S. 

Phelps  & Co 

Guaranty 

Average  of  analyses 

Average  digestible 

West  Cheshire:  G.  W.  Thorpe 

Guaranty 

Digestible 

North  Haven:  Co-operative 

Feed  Co 

Guaranty 

Digestible 

Willimantic:  Willimantic 

Grain  Co 

Guaranty 

New  Haven:  R.  G.  Davis 

& Son 

Guaranty 

Colchester:  Colchester  Farm 

Produce  Co 

Guaranty 


9820 

9796 

9814 

9812 

9808 

9792 

9856 

9828 

9839 


Proprietary  Mixed  Feeds. 

Horse,  Dairy  and  Stock  Feeds. 

Pennant  Stock  Feed.  E.  W.  Bailey  & Co., 
Swanton,  Vt 

Blatchford’s  Calf  Meal.  Blatchford  Calf  Meal 
Co.,  Waukegan,  111 

Bufceco  Chop  Feed.  Buffalo  Cereal  Co., 

Buffalo,  N.  Y 

Bufceco  Steam  Cooked  Feed.  Buffalo  Cereal 
Co.,  Buffalo,  N.  Y 

Bufceco  Horse  Feed.  Buffalo  Cereal  Co., 

Buffalo,  N.  Y 

Unicorn  Dairy  Ration.  Chapin  & Co.,  Ham- 
mond, Ind 

Big  Clover  Complete  Ration.  Clover  Leaf  Mill. 
Co.,  Buffalo,  N.  Y 

Clover  Leaf  Dairy  Feed.  Clover  Leaf  Mill.  Co 
Buffalo,  N.  Y 

Clover  Leaf  Calf  Meal.  ’ Clover  Leaf  Mill.  Co., 
Buffalo,  N.  Y 


Norwich:  Chas.  Slosberg.  . 

Guaranty 

Middletown:  Meech  & Stod- 
dard, Inc 

Guaranty 

New  London:  P.  Schwartz 

Co 

Guaranty 

New  London:  P.  Schwartz 

Co 

Guaranty 

Shelton:  Ansonia  Flour  & 

Grain  Co 

Guaranty 

Branford:  S.  V.  Osborn.  . . . 

Guaranty 

Hartford:  Loydon,  Nor- 

tham  & Loydon 

Guaranty _ . 

Willimantic:  Willimantic 

Grain  Co 

Guaranty 

Colchester:  David  Shea.  . . . 
Guaranty 
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Sampled  in  1917 — Continued. 


Station 

No. 

Pounds  per  Hundred 

Price 

per 

ton. 

Water. 

Ash. 

Protein. 
(N.  X 6.25) 

Fiber. 

Nitrogen-free 

Extract. 

(Starch,  gum,  etc.) 

Ether 
Extract. 
(Crude  Fat) 

9855 

6.62 

3.41 

28.44 

13-43 

41.47 

6.63 

$60.00 

27.00 

6.00 

9847 

6.31 

3-29 

24.81 

14.78 

44-03 

6.78 

50.00 

25.00 

5.00 

6.47 

3.35 

26.63 

i4.ii 

42.75 

6.71 

55.66 

21.6 

6.9 

24.4 

6.0 

9804 

6.07 

1.86 

32.88 

12.61 

37-43 

9-15 

62.00 

30.00 

14.00 

30.00 

10.00 

24.0 

14.0 

30.3 

8.7 

9772 

6.49 

2.60 

18.13 

23.66 

42.14 

6.98 

44.00 

19.00 

19.00 

7.00 

13.2 

22.5 

34.i’ 

6.6 

9827 

9-57 

3.17 

10.60 

18.39 

57-65 

0.62 

52.00 

8.00 

20.00 

58.00 

0.50 

9868 

9.62 

3-33 

8.56 

18.06 

59-27  . 

i.i6 

46.00 

8.00 

20.00 

58.00 

0.50 

10207 

3-46 

2.86 

16.25 

14-34 

51.18 

1 1. 91 

30.00 

14.00 

9820 

8.71 

4*38 

9-25 

10.48 

60.55 

6.63 

$60  00 

10.00 

10.00 

6.50 

9796 

9.89 

5-47 

23-94 

8.09 

46.19 

6.42 

88.00  ^ 

24.00 

5.00 

9814 

8.30 

3.88 

9.06 

10.50 

62.23 

6.03 

60.00 

8.00 

10.00 

68.00 

4.00 

9812 

7.06 

3-65 

9-94 

8.58 

64.1 1 

6.66 

60.00 

10.00 

8.00 

4.00 

— 

9808 

8.35 

4-13 

1 1.69 

10.31 

60.67 

4-85 

71.00 

11.00 

8.00 

60.00 

4.00 

9792 

'7.88 

7.04 

24.19 

9.81 

45-07 

6.01 

58.00 

26.00 

5.50 

9856 

8.72 

7-15 

23.06 

15-81 

41.18 

4.08 

64.00 

24.00 

4.50 

9828 

8.34 

10.51 

13-50 

17.84 

46.29 

3-52 

50.00 

13.50 

3.00 

9839 

9-57 

6.25 

22.06 

6-95 

50.31 

4.86 

70.00 

19.00 

5.00 
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Table  VI. — Analyses  of  Commercial  Feeds 


Station 

No. 


Brand. 


Retail  Dealer. 


Proprietary  Mixed  Feeds — Continued. 
Horse,  Dairy  and  Stock  Feeds — Continued. 


9818 

Wirthmore  Stock  Feed.  Chas.  M.  Cox  Co., 
Boston,  Mass 

9784 

Economic  Horse  & Mule  Feed.  Economic  Feed 
Co.,  New  York 

9790 

Stock  Feed.  John  W.  Eshelman,  Lancaster,  Pa. 

9821 

Horse,  Mule  and  Dairy  Feed.  Dwight  E. 
Hamlin,  Pittsburgh,  Pa 

9787 

Pul  Mor  Horse  Feed,  ,Chas.  A.  Krause  Mill.  Co,, 
Milwaukee,  Wis 

9803 

Badger  Stock  Feed,  Chas.  A.  Krause  Mill.  Co., 
Milwaukee,  Wis 

9833 

Dairy  Feed,  Chas.  A.  Krause  Mill.  Co.,  Mil- 
waukee, Wis 

9834 

Stock  Feed.  Chas.  A.  Krause  Mill.  Co.,  Mil- 
waukee, Wis 

9836 

Crescent  Horse  Feed,  Chas.  A.  Krause  Mill. 
Co.,  Milwaukee,  Wis 

9838 

Larro-feed.  Larrowe  Milling  Co.,  Detroit, 

Mich 

9858 

Atlas  Horse  Feed.  The  Meader  Atlas  Co.,  New 
York 

9813 

Meadowland  Dairy  Ration.  Metropolitan  Mills, 
New  York 

9857 

Monogram  Feed.  Metropolitan  Mills,  New 
York 

9781  Peerless  Horse  Feed.  Omaha  Alfalfa  Mill..  Co., 

Omaha,  Neb 

9831  Stevens  44  Dairy  Ration,  Park  & Pollard  Co,, 
Boston,  Mass 


9869 


King  Corn  Horse  & Mule  Feed.  M.  C.  Peters 
Mill.  Co.,  Omaha,  Neb 


9809B 


King  Corn  Horse  & Mule  Feed.  M,  C.  Peters 
Mill.  Co.,  Omaha,  Neb 


9785 

9786 

9783 


Emerald  Horse  Feed.  Prairie  State  Mill.  Co., 
Chicago,  111 

Green  Cross  Horse  Feed.  Quaker  Oats  Co., 
Chicago,  111 

Schumacher’s  Stock  Feed.  Quaker  Oats  Co., 
Chicago,  111 


Y antic:  A.  R.  Manning,  . . . 

Guaranty 

Milford:  E.  L.  Oviatt 

Guaranty 

Bridgeport:  Susman-Feuer 

Co 

Guaranty 

Norwich:  Chas.  Slosberg.. 

Guaranty 

Bridgeport:  Susman-Feuer 

Co 

Guaranty 

West  Cheshire:  G.  W.  Thorpe 

Guaranty 

Meriden : August  Grulich . . 

Guaranty 

Meriden:  August  Grulich.  . 

Guaranty 

Meriden:  August  Grulich.  . 

Guaranty 

Meriden:  Meriden  Grain  & 

Feed  Co 

Guaranty 

Hartford:  Loydon,  Nor- 

tham  & Loydon 

Guaranty 

New  London:  P.  Schwartz 

Co 

Guaranty 

Hartford:  Loydon,  Nor- 

tham  & Loydon 

Guaranty 

Wallingford:  E.  E.  Hall. . . 

Guaranty 

Wallingford:  Gallagher 

Bros 

Guaranty 

New  Haven:  R.  G.  Davis 

& Son 

Guaranty 

Shelton:  Ansonia  Flour  & 

. . Grain  Co. 

Guaranty 

Bridgeport:  Standard  Feed 

Co 

Guaranty t . . 

Southport:  C.  Buckingham 

& Co 

Guaranty 

Milford:  E.  L.  Oviatt..  .. 
Guaranty 
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Sampled  in  1917 — Continued. 


Station 

No. 

Pounds  per  Hundred. 

Price 

per 

ton. 

Water. 

Ash. 

Protein. 
(N.  X 6.25) 

Fiber. 

Nitrogen-free 

Extract. 

(Starch,  gum,  etc.) 

Ether 
Extract. 
(Crude  Fat) 

9818 

7-94 

3-97 

9.94 

10.40 

60.97 

6.78 

$60.00 

9.00 

. 9.50 

60.00 

4.00 

9784 

10. 01 

5-25 

14.06 

11-53 

55-34 

3-81 

65.00 

18.00 

16.00 

5.00 

9790 

8.39 

4.28 

11.44 

9-30 

61.55 

5-04 

70.00 

10.00 

3.00 

9821 

8.46 

9-36 

13-56 

15-67 

50-56 

2.39 

58.00  : 

14.00 

16.00 

58.00 

3.50 

9787 

9-47 

7.84 

10.69 

15-71 

54-92 

1-37 

55-00 

9.00 

1.00 

9803 

8.40 

4-65 

8.63 

15-97 

58.02 

4.33 

47.00 

10.00 

4.50 

9833 

7.19 

6.31 

24.88 

1 1. 16 

43-73 

6.73 

58.00  ] 

24.00 

• .... 

5.00 

9834 

7-39 

4.90 

9.19 

13.17 

59.01 

6.34 

60.00 

10.00 

> 4.00 

9836 

9-25 

7.89 

10.94 

14-97 

55-33 

1.62 

58.00 

10.00 

1.00 

9838 

8.54 

5-II 

20.50 

11.82 

49-47 

4.56 

55-00 

20.00 

14.00 

50.00 

3.00 

9858 

7.72 

8.52 

7.31 

17.04 

56.95 

2.46 

50.00 

8.00 

1.00 

9813 

7.76 

5-58 

20.69 

21.25 

39-36 

5-36 

58.00 

— 

18.00 

3.50 

9857 

8.58 

6.95 

13-13 

16.43 

51.90 

3.01 

56.00 

14.00 

3.00 

9781 

10.03 

7.16 

12.06 

Id. 10 

55-12 

1-53 

56.00 

10.00 

12.00 

55.00 

2.00 

— 

9831 

7.03 

4.87 

23.88 

13.29 

43-38 

7.55 

58.00 

. • . 

24.00 

5.00 

9869 

9-58 

7.98 

12.13 

16.95 

51.92 

1-44 

58.00 

10.00 

18.00 

50.00 

1.50 

9809B 

8.45 

572 

11.94 

16.98 

55-62 

1.29 

58.00 

10.00 

1.50 

9785 

7.60 

7‘.83 

12.56 

16.56 

53.48 

1.97 

60.00 

10.00 

12.00 

50.00 

2.00 

— 

9786 

9.94 

5.10 

9.69 

13.18 

59-26 

2.83 

57.00 

10.00 

2.50 

9783 

8.55 

5-65 

11-75 

11.32 

58.46 

4.27 

60.00 

10.00 

3.25 
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Table  VI. — Analyses  of  Commercial  Feeds 


Station 

No. 


Brand. 


Retail  Dealer. 


9770 

9775 

9867 

9861 
9826 

9819 

9807 

9870 

9788 

9800 

9707 

9862 

9863 

9829 
9866 

9830 


Proprietary  Mixed  Feeds — Concluded. 
Horse  Dairy  and  Stock  Feeds — Concluded. 

Big  Q Dairy  Ration.  Quaker  Oats  Co.,  Chicago, 
111 • 

Schumacher’s  Calf  Meal.  The  Quaker  Oats  Co., 
Chicago,  111 

Purina  Calf  Chow  Feed.  Ralston  Purina  Mills, 
St.  Louis,  Mo 

Good  Luck  Feed.  Ralston  Purina  Mills,'  St. 

Louis,  Mo 

Ryde’s  Cream  Calf  Meal.  Ryde  & Co.,  Chicago, 
111 

Biles  Ready  Ration.  Union  Grains.  Ubiko 
Mill.  Co.,  Cincinnati,  O 


North  Haven:  Co-opera- 
tive Feed  Co 

Guaranty 

North  Haven:  Co-opera- 
tive Feed  Co 

Guaranty 

New  Haven:  Crittenden- 

Benham  Co 

Guaranty 

So.  Norwalk:  S.  Roodner.  . 

Guaranty 

Willimantic:  Willimantic 

Grain  Co 

Guaranty 

Y antic:  A.  R.  Manning.  . . . 
Guaranty 


Poultry  Feeds. 

Bufceco  Poultry  Mash.  Buffalo  Cereal  Co., 
Buffalo,  N.  Y 

Globe  Egg  Mash.  Albert  Dickenson  Co., 
Chicago,  111 

Laying  Mash.  John  W.  Eshelman,  Lancaster, 
Pa 

Blue  Ribbon  Laying  Mash.  Globe  Elevator  Co., 
Buffalo,  N.  Y 

M.  & S.  Dry  Mash.  Meech  & Stoddard,  Inc., 
Middletown,  Conn * 

Lay  or  Bust  Dry  Mash.  Park  & Pollard  Co., 
Boston,  Mass 

Growing  Feed.  Park  & Pollard  Co.,  Boston, 
Mass 

Platco  Laying  Mash.  Frank  S.  Platt  Co.,  New 
Haven,  Conn 

Purina  Chicken  Chowder.  Ralston  Purina 
Mills,  St.  Louis,  Mo 

Chic  Chuck.  Russia  Cement  Co.,  Gloucester, 
Mass 


Ansonia:  Ansonia  Flour  & 

Grain  Co 

Guaranty 

New  Haven:  R.  G.  Davis 

8c  Sons 

Guaranty 

Bridgeport:  Susman-Feuer 

Co 

Guaranty 

West  Cheshire:  G.  W.  Thorpe 

Guaranty 

Middletown:  Meech  & Stod- 
dard, Inc 

Guaranty 

Norwalk:  C.  E.  Slauson  & 

Co 

Guaranty 

Norwalk:  C.  E.  Slauson  & 

Co 

Guaranty 

New  Haven:  Frank  S. 

Platt  Co 

Guaranty 

New  Haven : Crittenden- 

Benham  Co 

Guaranty 

New  Haven:  Frank  S. 

Platt  Co 

Guaranty 
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15^* 


Sampled  in  1917 — Concluded. 


Station 

No. 

Pounds  per  Hundred. 

Price 

Water. 

Ash. 

Protein 
(N.  X 6.25) 

Fiber. 

Nitrogen-free 

Extract. 

(Starch,  gum,  etc.) 

Ether. 
Extract. 
(Crude  Fat) 

per 

ton. 

9770 

8.71 

5.26 

19.00 

21.00 

10.37 

10.50 

50.71 

5-95 

6.00 

$59-00 

9775 

7.14 

4.14 

19.00 

18.00 

1.91 

57.02  * 

10.79 

8.00 

80.00 

9867 

10.02 

3-59 

33.69 

33.00 

3-40 

45-85 

3-45 

4.00 

94.00 

9861 

10.02 

6.20 

1 1.69 

9.00 

5-17 

64.19 

2.73 

1.50 

58.00 

9826 

10.82 

5.85 

24.50 

25.00 

7.10 

48.10 

3-63 

5.00 

90.00 

9819 

7.35 

5.60 

44-o6 

24.00 

10.04 

10.00 

46.41 

50.00 

6.54 

7.00 

62.00 

9807 

9.II 

4.42 

16.13 

15.00 

5-62 

5.00 

59-37 

5-35 

4.00 

69.00 

9870 

10.42 

5-37 

16.63 

15.00 

7.59 

55-28 

4.71 

3.00 

72.00 

9788 

8.73 

9.61 

21.75  ' 

20.00 

6.60 

7.00 

46.48 

6.83 

5.00 

75.00 

9800 

8.69 

6.59 

20.88 

20.00 

8.23 

50.47 

5-14 

3.00 

70.00 

9707 

9.26 

8.32 

17-63 

12.00 

7-03 

52.60 

5.16 

3.00 

68.00 

9862 

9-95 

12.07 

19.81 

18.00 

7.04 

46.09 

5-04 

1.50 

75.00 

9863 

10.45 

6.66 

16.06 

10.00 

14.30 

48.83 

3-70 

1.50 

75-00 

9829 

9.00 

14.40 

18.63 

20.31 

5-12 

46.37 

6.48 

5.54 

65.00 

9866 

10.29 

7.10 

18.75 

18.00 

7.16 

53-33 

3-37 

4.00 

77.00 

9830 

5-59 

39-44 

50.63 

50.00 

1-37 

2.00 

82.00 

INDEX. 

PAGE 

Abbott’s  sawfly 237 

Acetanilid  tablets 17 1 

Acetasol  tablets 161 

Acid  phosphate 3^1 

Acremoniella  atra 241 

Acronycta  rumicis 242 

Adalia  hipunctata 298 

Aedes  cantator 35^ 

sollicitans 35^ 

Agrilus  sinuatus 3^i 

Aleyrodes 242 

Allograpta  ohliqua 299 

Alpha  Portland  Cement  Co.: 

Alpha  Potash-Lime  Fertilizer 373 

Alypia  octomaculata ; 35^ 

Ameloctonus  oedemisiae 33^ 

American  Agricultural  Chemical  Co.: 

Basic  Lime  Phosphate 379,  380 

Dissolved  Acid  Phosphate 373. 

High  Grade  Acid  Phosphate ' • 373. 

14%  Acid  Phosphate.  382: 

16%  “ “ 381,  382 

18%  « “ 381,  382 

Ammoniated  Fertilizer  A 404 

“ “ AA.  404 

“ “ AAA 404 

« “ A AAA 404 

Castor  Pomace 378,  379 

Cereal  & Root  Fertilizer 404 

Complete  Manure  for  Top  Dressing,  1916 392,  394 

Tobacco  Fertilizer  without  Potash 412 

Dry  Ground  Fish 384 

Fine  Ground  Bone 388 

Grain  & Seeding  Fertilizer 373,  374,  412 

Great  Harvest  Potato  Special 373 

Ground  Tankage  6 & 30 386 

H.  G.  Top  Dressing  without  Potash 387,  404 

Lion  Brand  Potato  Manure 373 

Monarch  Potato  Manure 373 

Nitrate  of  Soda 375 

Odorless  Grass  & Lawn  Top  Dressing  Revised 373 

“ “ “ “ « “ without  Potash.  . . 404 

Pulverized  Sheep  Manure 416 

Special  Vegetable  Fertilizer 404 
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American  Agricultural  Chemical  Co.,  cont'd  : — 

Sure  Growth  Phosphate,  1916 392,  394 

Triumph  Crop  Special 394 

Bradley’s  B.  D Sea  Fowl  Guano,  1916 394 

Complete  Manure  for  Potatoes  & Vegetables, 

1916 394 

for  Top  Dressing  Grass  & 

Grain,  1916 373 

Corn  Phosphate,  1916 394 

Eclipse  Phosphate,  1916 373 

Extra  Potato  & Root  Special : 373 

General  Fertilizer 404 

Grain  Fertilizer 404 

Grass  Top  Dressing  without  Potash 404 

Half  Century  Fertilizer,  1916 394 

New  Method  Fertilizer,  1916 394 

Northland  Potato  Grower 373 

Patent  Superphosphate,  1916 392,  394 

Potato  Fertilizer,  1916 394 

Manure,  1916 394 

Root  Crop  Manure 404 

Special  Corn  Phosphate  without  Potash 404 

Potato  Manure  “ “ 404 

Phosphate  “ “ 404 

Tobacco  Manure  (Carb.) 394 

« « 1916  (Sulph.) 394 

“ “ without  Potash 404 

Triplex  Potato  Special 373 

Unicorn,  1916 394' 

Universal  Crop  Phosphate 404 

East  India  Corn  King,  1916 > 394 

Economizer  Phosphate,  1916 373 

Mayflower,  1916 373 

Pilgrim  Fertilizer,  1916 373 

^ Potato  & Garden  Manure 394 

Roanoke  Phosphate,  1916 394 

Tobacco  Special,  1916  (Sulph.) 394 

without  Potash 404 

Unexcelled  Fertilizer,  1916 394 

Quinnipiac  Ammoniated  Dissolved  Bone,  1916 394 

' B Fertilizer,  1916 394 

Climax  Phosphate,  1916 394 

Corn  Manure,  1916 373 

Fish  & Potash  Mixture,  1916 394 

Market  Garden  Manure,  1916 394 

Phosphate,  1916 373 

Potato  Phosphate,  1916 394 
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PAGE 

American  Agricultural  Chemical  Co.,  cont’d: — 

Quinnipiac  Special  Com  Manure  without  Potash 404 

Potato  Phosphate  without  Potash. . . , 404 

Wrapper  Leaf  Brand  Tobacco  Manure,  1916.  394,  402 

without  Potash, 


393,  404,  414 

Wheeler’s  Corn  Fertilizer,  1916 • 394 

Cuban  Tobacco  Grower,  1916 394 

Potato  Manure,  1916 394 

W.  & C.’s  Americus  Corn  Phosphate,  1916 394 

H.  G.  Special  for  Potatoes  & Root 

Crops,  1916 394 

Potato  Manure,  1916 394 

Elk  Brand,  1916 394 

Matchless  Fertilizer,  1916 373 

Meadow  Queen  Fertilizer,  1916 394 

Royal  Phosphate,  1916 373 

Seed  Leaf  Tobacco  Manure,  1916 394 

without  Potash . . 404 

Special  Americus  Corn  Phosphate  without 

Potash 404 

Potato  Manure  without 

Potash 404 

Prolific  Crop  Producer 394 

Ammonia  in  bread 118,  129 

Ammonium  Salicylate  tablets 162 

A narsia  lineatella 318 

Anastatus  hifasciatus 250  251 

Angoumois  grain  moth 337,  344 

Ant 312,  339,  344 

little  red  or  Pharoah’s 234,  235,  309,  314 

Anthracnose  of  bean 61 

currant 68 

maple ' 76 

onion 78 

privet 87 

raspberry 87 

snapdragon 90 

watermelon 95 

Anthrenus  verbasci 338 

Antiseptic  tablets 162 

Apanteles  hyphantriae 323 

lacteicolor 250,  251,  323,  329 

Aphid,  apple 235,  259 

green 57,  259 

rosy 57,  259,  356 

cabbage 63 
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Aphid,  cherry 65 

elm  woolly 70 

peach,  green 80,  293 

pine  bark 83 

potato 85,  236,  290,  357 

spinach 293 

spruce  gall 90,  237 

turnip 94.  358 

wheat 95 

woolly 57,  70,  242 

apple 57 

Aphidius  polygonaphis 299 

rosae 299 

Aphis  pomi 259 

psuedobrassicae 358 

sorhi 259,  356 

Apiary  inspection  in  Connecticut 235,  242,  445 

Apothecaries  Hall  Co.: 

Acid  Phosphate  14% 382 

Bone 388 

Castor  Pomace 378,  379 

Ground  Fish 384 

Nitrate  of  Soda 375 

Tankage 386 

Victor  Corn,  Fruit  & All  Crops 404 

Corn  Phosphate 373 

Market  Gardeners’  Special 404 

Potato  & Vegetable  Special ' 404,  414 

Tobacco  Special  394 

“ “ without  Potash 404 

Top  Dresser  for  Grass  & Grain 404 

Apple  aphids 57,  235,  259 

borer 57,  237 

insects  and  fungi 56 

maggot •. 57,358 

orchards,  general  treatment  of 59 

red-bug  false 234,  235,  259,  356 

Arkady  Yeast  Food 115,  128 

Armour  Fertilizer  Works: 

Acid  Phosphate,  16% 381,  382 

Armour’s  i-  8-2  Fertilizer 390,  396 

2- 8-3  “ 396 

234-8-1  “ ..  396 

3- 8-1  “ 396 

3- 10-0  “ 404 

4-  8-0  “ 404 

4-8-1  “ 396 
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Armour  Fertilizer  Works,  cont'd: — 
Armour’s  5-  8-4  Fertilizer  . . 


7-6-1  “ 

Bidwell’s  3-8-1 

Bone  Meal » 

Grain  Grower,  2-8-2  Fertilizer 

Special  Tobacco  Grower  No.  i,  5-4-1  Fertilizer.  . . . 

No.  2,  5-4-0  “ 

Wheat,  Corn,  Oats,  Special  1-7-1  Fertilizer 

Army  worm 

fall 

Arsenious  lodid  Compound 

Ascomycetes 

Ash  borer 

Ash  of  feeding  stuffs 

Ashes,  composition  of  “Canada  hard-wood” 

cotton  hull 

wood 

from  brass  mills,  analyses  of 

brick  kilns,  analyses  of 

brush  heaps,  composition  of 

corn  cobs,  composition  of 

factory  sweepings 

household  fires,  composition  of 

smoke-house  analyses  of 

• witch  hazel  stills,  analyses  of 

of  corn  cobs,  composition  of 

seaweeds 

Asparagus  beetles 

miner 

rust 

Aspirin  tablets 

Asters,  yellows  of 
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tomato 93 

Lecanium 237 

Leopard  moth 69 

Lesser  apple  worm 56 

Lettuce,  insects  and  fungi  attacking 74 

Leucophaea  surinamensis 302,  306 

Lilac  borer 75,  237 

insects  and  fungi  attacking 75 

Lily,  insects  attacking 75 

Limestone,  ground 419 

Lime-sulphur  solutions,  formulas  for 53,  54 

Limneria  pallipes 323 

Lina  japonica ; . . 237 

scripta 237 

Linden  borer 75,  237 

insects  attacking 75 

Linseed  meal 454,  466,  467 

Listers  Agricultural  Chemical  Works; 

' Listers  Ammoniated  Dissolved  Superphosphate,*  1916.  . 398 

Atlas  Brand  Fertilizer,  1916 408 

Bone  Meal,  1916 388 

Buyer’s  Choice  Acid  Phosphate 373 

Celebrated  Ground  Bone  & Tankage  Acidulated.  386 

Tobacco  Fertilizer 374 

“ “ without  Potash.  . . 408 

Complete  Tobacco  Fertilizer  without  Potash.  . . . 408 

Manure,  1916.  398 

Corn  & Potato  Fertilizer,  1916 398 

Plant  Food,  1916 ’ 408 

Potato  Manure,  1916 398 

Special  Tobacco  Fertilizer,  1916 398 

Standard  Pure  Superphosphate  of  Lime,  1916.  . . 398 

Success  Fertilizer,  1916 398 

Superior  Ammoniated  Superphosphate,  1916.  . . . 408 

Valley  Brand  Fertilizer,  1916 373 

Locust,  insects  attacking 75 

Lophyrus  similis 273,  288 
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Lowell  Fertilizer  Co.: 

Lowell  Animal  Brand 408 

Bone  Fertilizer 408 

Empress  Brand 408 

Ground  Bone 388 

Market  Garden,  Special  Grass  & Lawn  Dressing.  . 408 

Potato,  Corn  & Vegetable 408 

Potato  Manure 408 

Phosphate 408 

Superior  Fertilizer 398 

Tobacco  Grower 408 

Lye  used  for  cleaning  type 422 

Lygidea  mendax 259,  356 

Lygocerus 299 

Macrosiphum  solanifolii 290,  357 

Macrosporium 241 

Maggot 261 

apple 57,358 

cabbage  root 63,  357 

onion 78 

Malacosoma  americana 252,  357,  363 

neustria 241,  242,  362 

Malt  extracts  for  bread  baking,  analyses  of 114 

flours  for  bread  baking,  analyses  of 114 

Malted  foods 21 

Manchester,  E.,  & Sons: 

Acid  Phosphate,  14% 374 

16% 381,  382 

Fine  Ground  Bone 374 

Ground  Tankage,  60-3 386 

9-20 . 374 

Manchester’s  1917  Formula 408 

Special : 398 

Mangel,  fungi  attacking 75 

Mantis,  praying 323 

Manure,  potash  in  farm 52 

Mapes  F.  & P.  G.  Co.: 

Mapes  Corn  Manure 398 

5 Per  Cent.  Ammonia  Special 390,  408 

General  Special  1916  Brand . 398 

1917  Special 408 

Potato  Manure  (1916  Brand) 398 

Tobacco  Manure  “ “ 398 

Starter,  Improved 398 

Top  Dresser  Full  Strength  (1916  Brand) 398 

Half  “ “ “ 398 

Maple,  insects  and  fungi  attacking 75 
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Marine  mud 

Marmara  elotella 

Meal  moth 

Indian 

snout  moth 

worm,  common 

darker 

Mediterranean  flour  moth 

Megilla  fuscilabris 

maculata 

Melon,  insects  and  fungi  attacking.  . 

Mercury  Protoiodid  tablets 

Meteorus  communis 

hyphantriae 

versicolor  

Midge,  wheat 

Migrain  tablets 

Mildew,  downy 

rose 

powdery 

Milk,  analyses  of 

analysis  of  condensed  skim . . . 

Milk-butter  mixture 

Miner,  bark 

leaf 

peach 

Miscible  oils  formula 

Mite 

pear  leaf  blister 

Mixed  treatment  tablets 

Molasses,  fat  in 

Mold  of  grapes,  gray 

Monodontomerus  dentipes 

Monohammus  titillator 

Monomorium  pharaonis 

Mosaic  of  cucumber 

Mosquito  law 

work  in  Connecticut,  1917 

Moth,  brown-tail 

codling 

Cynthia.  

European  lackey 

flour,  Mediterranean 

gipsy 

grain,  Angoumois 

European 

hickory  tussock 
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422 

364 

335 

'335,  344 

337,  344 

331,  343 

• • . .332 

337,  344 

298 

298 

77 

175 

328 

323 

251 

95,  357,  366 

172 

62,  68,  72 

89 

66,  72,  73,  79,  80,  83,  89,  92 

148 

117 

210 

363 

242 

237 

53 

339,  344 

82,  237 

175 

460 

72 

283,  284,  287 

360 

234 

68 

345 

345,  359 

. .82,  234,  235,  246,  247,  350 

56,  261 

362 

241,  362 

337,  344 

. .56,  234,  235,  246,  248,  359 

337,  344 

338,  344 

72,  325,  358 
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Moth,  meal,  Indian 335,  344 

snout - 337,  344 

peach 318 

tessellated  tussock 325,  326,  358 

white-marked  tussock 73,  237,  325,  326,  357 

Muck 420 

Mud,  marine 422 

Muriate  of  potash 383 

Musselizer 421 

“Mussel  Mud” 421 

Myalgie  tablets > 175 

Myzus  persicae 293 

Naphthalene  as  insecticide 53 

National  Fertilizer  Co.: 

National  Ammoniated  Phosphate,  1916 374 

Complete  Root  & Grain  Fertilizer,  1916 398 

Eureka  Potato  Fertilizer,  1916 398 

Excelsior  Potato  Fertilizer 374 

Extra  H.  G.  Manure,  1916 398 

Potato  Fertilizer 387,  393,  398 

H.  G.  Top  Dressing,  1916 374 

^ without  Potash 408 

Nitrogen  Phosphate  Mixture  No.  i 408 

No.  2 408 

No.  3 . . . .' 408 

, No.  4 408 

No.  5 408 

No.  6 408 

Potato  Phosphate,  1916 398 

Tobacco  Special,  1916 398 

without  Potash 408 

Universal  Phosphate,  1916 398 

XXX  Fish  & Potash,  1916 398 

Natural  Guano  Co.: 

“Sheep’s  Head”  Pulverized  Sheep  Manure 416 

“Nature’s  Own  Fertilizer” 421 

Necrohia  rufipes 339 

Neuralgic  tablets.  .*  176 

New  England  Fertilizer  Co.: 

N.  E.  Corn  & Grain  Fertilizer 410 

Phosphate 410 

H.  G.  Potato  Fertilizer 410 

Potato  Fertilizer 387,  410 

Special  Tobacco  Manure.. 410 

Superphosphate 410 

Nicotine  solution  formula 53 
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Nitrate  Agencies  Co.: 

N.  A.  C.  Brand  H.  G.  Acid  Phosphate 381,  382 

Nitrate  of  Soda 375 

Nitrate  of  soda 375 

Nitrogen-free  extract 452 

Nitrogenous  superphosphates 386 

Nurseries,  firms  receiving  certificates 237 

inspection  of 236 

Nursery  stock,  inspection  of  imported 240 

Nut  Margarine 209 

tests  of 156 

Nutrients,  role  of 450 

Nutritive  ratio 453 

Oak,  insects  and  diseases  attacking 77 

leaf  roller 237 

scale,  pit-making 237 

worm,  orange-striped 77 

Oats  as  breakfast  food *. 20,  38 

insects  and  fungi  attacking 77 

Oherea  tripunctata 361 

var.  my  ops 361 

Officers  and  staff  of  station hi 

Oil  cake  meal 457,  470,  471 

Oils  and  fats  used  as  foods 201 

Olds  & Whipple: 

O.  & W.  Castor  Pomace 379 

Complete  Corn,  Potato  & Onion  Fertilizer 398 

Tobacco  Fertilizer,  1%  Potash 398 

2%  “ 400 

Dry  Ground  Fish 384 

Fish  & Potash 400 

H.  G.  Tobacco  Starter 410 

Precipitated  Bone  Phosphate 380 

Special  Grass  Fertilizer 410 

Phosphate 410 

Tobacco  Special.- 410 

Oleomargarine 208 

Olethreut^s  hemidesma 359,  364 

Olive  oil,  summary  of  examinations  of 205 

Onion,  insects  and  fungi  attacking 78 

Orange  rust 63 

Ovaltine 154 

Oyster  Broth  Powder 156 

Oystero 156 

Oyster-shell  scale 58,  237,  242 

Pachyneuron 283 

aphidivorum 299 
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Palmer  worm 

Palms,  scale  on 

Panchlora  celehesa 

occipitalis 

submar  ginata 

surinamensis 

Paris  green  spray  formula 

Parmenter  & Polsey  Fertilizer  Co. : 

P&P  Grain  Grower 

Plymouth  Rock  Brand 

Potato  Fertilizer 

Special  Tobacco  Grower. . . . 
Star  Brand  Superphosphate 
Parsley,  insects  and  fungi  attacking.  . . 
Parsnip,  insects  and  fungi  attacking. . . 

Pea,  insects  and  fungi  attacking 

weevil 

Peach  aphid •.  . . . 

borer 

insects  and  fungi  attacking 

leaf  miner 

moth 

orchards,  general  treatment  of. . 

sawfiy 

scale.  West  Indian 

twig-borer 

Peanut  butter,  analysis  of 

Pear  borer,  sinuate 

insects  and  fungi  attacking 

leaf  blister  mite 

psylla 

Peat 

Periplaneta  australasiae 

Pernoplasmopara  cuhensis 

Pestalozzia  guepini 

Pharaoh’s  ant 

Phenolphthalein  tablets 

Philosamia  cynthia 

Phlox,  insect  and  fungous  attacking.  . . 

Phoma  rot  of  turnip 

Phospho  Plaster 

Phyllosticta 

Phylloxera  of  grape 

Pine  blister  rust,  white 

insects  and  fungi  attacking 

leaf  scale 

sawfiy,  European  or  imported.  . . . 
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56 

• • • 79 

306 

306 

306 

306 

53 

410 

410 

410 

410 

410 

79 

79 

79 

• .79.  332,  343,  344 

80,  293 

80,  358 

80 

237 

318,  359 

81 

80 

237 

318 

196 

361 

82 

82,  237 

82 

420 

304 

264 

242 

234,  235,  314 

176 

362 

83 

' 94 

383 

242 

71 

84,  236 

83 

83,  237 

234,  235,  237,  273 


INDEX.  503 

PAGE 

Pine  weevil 83,  365 

Piophila  casei 339 

Pissodes  approximatus 365 

Pit-making  oak  scale 237 

Plochionis  timidus 323 

Plodia  inter punctella 335 

Plum,  insects  and  fungi  attacking 84 

Podisus  maculiventris 323 

Point  rot  of  tomato 93 

Poisoned  bran  mash  formula 53 

Poisons,  examination  of  samples  suspected  of  containing 197 

Pontia  rapae 358 

Poplar  canker 237 

insects  and  fungi  attacking 85 

Potash,  domestic  supplies  of 47 

in  farm  manure 52 

muriate  of 383 

Potassium  sulphide  solution  formula . 55 

Potato  aphid 85,  236,  290,  357 

beetle,  three-lined 85 

insects  and  fungi  attacking 85 

Poultry,  expense  and  income  account  of 220 

feeds 460,  462,  476,  477 

in  the  city,  an  experience  in  keeping 217 

Powdery  mildew  of  chrysanthemum 66 

grapes 72 

pea 79 

peach 80 

phlox 83 

rye 89 

strawberry 92 

Precipitated  bone  phosphate 380 

phosphate 381 

Prionidus  cristatus 323 

Privet,  insects  and  fungi  attacking 86 

Proprietary  mixed  feeds 458,  462,  472-477 

Protein  of  feeding  stuffs 451 

Proteins,  definition  of 4 

in  nutrition,  special  uses  of 5 

Pseudomonas  tumifaciens 241 

Psocids 361 

Pterodela  pedicularis 361 

Pteromalus 283 

boucheanus 323 

Pulverized  Manure  Co.: 

Wizard  Brand  Manure 416 

Pumpkin,  insects  and  fungi  attacking : 90 
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Pycnoscelus  obscurus 306 

surinamensis 234,  302 

Pyralis  farinalis 337 

Quince,  insects  and  fungi  attacking 87 

Quinin  and  Nux  Vomica  tablets 177 

Sulphate  tablets 177 

Radish,  insects  and  fungi  attacking 87 

Railroad  worm 57 

Raspberry,  insects  and  fungi  attacking 87 

Red-bug,  false  apple 234,  259,  356 

true 259 

Red  bugs 57 

spider 57 

Red-humped  caterpillar 57,  237,  329,  358 

Red-necked  cane  borer 62 

Report  of  board  of  control v 

entomologist 231 

treasurer xiv 

on  commercial  feeding  stuffs 449 

fertilizers 373 

drug  products loi,  161 

food  products loi 

Rhagoletis  pom.onella 358 

Rhododendron,  insects  and  fungi  attacking 88 

Rice  products  as  breakfast  food 21,  39 

weevil ! 335,  344 

Rogers  & Hubbard  Co.: 

Hubbard’s  “B.  B.”  Oats  & Top  Dressing 410 

Soluble  Corn  & General  Crops 410 

Potato  Manure 387,  400 

Tobacco  Manure 410,  414 

Pure  Raw  Knuckle  Bone  Flour 388 

Strictly  Pure  Fine  Bone 388 

Tobacco  Special 400 

Rogers’  All  Soils — All  Crops  Phosphate 410 

Climax  Tobacco  Brand 410 

Complete  Phosphate 410 

H.  G.'Oats  & Top  Dressing 410 

Soluble  Corn  & Onion  Manure 410 

Tobacco  & Potato  Manure 400 

Manure 393,  410 

Tobacco  Grower  (vegetable  formula) 400,  402 

Potato  Phosphate 410 

Pure  Fine  Ground  Bone 388 

Knuckle  Bone  Flour 386,  388 

R.  & H.’s  All  Soils — All  Crops  Phosphate 410,  414 

Complete  Phosphate 410 
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Rogers  & Hubbard  Co.,  cont’d: — 

R.  & H.’s  Potato  Phosphate 410 

Valley  Tobacco  Brand 410 

Root  maggot,  cabbage 63,  357 

rot  of  tobacco 93 

Rose  chafer 71,  88,  357 

insects  and  fungi  attacking. . 88 

scale 237 

slug 88 

Rosy  apple  aphis 57,  259,  356 

Round-headed  borer 57 

Royster,  F.  S.,  Guano  Co.: 

Dry  Ground  Fish 384 

Nitrate  of  Soda 375 

Royster’s  Arrow  Head  Tobacco  Fertilizer 400 

’*  Curfew  Ammoniated  Superphosphate 393,  410 

Dreadnaught  Fertilizer 390,  393,  400 

Drillwell  Phosphate 400 

Fine  Ground  Bone  Meal 388 

Goodwill  Ammoniated  Superphosphate.  ......  393,  410 

H.  G.  16%  Acid  Phosphate 382 

Innovation  Ammoniated  Superphosphate 410 

Logical  Compound 390,  400 

Penguin  Ammoniated  Superphosphate 410 

Pipe  of  Peace  Tobacco  Fertilizer 400 

Sensation  Fertilizer 400 

Truckers’  Delight 400 

True  Blue  Compound 400 

Valley  Tobacco  Compound 410,  414 

Stevens’  Formula 410 

Rust,  cedar-apple (55 

Rust  of  apples 58 

carnations 64 

chrysanthemums 67 

oats,  black  stem 78 

quince 87 

snapdragon 90 

orange 63 

white  pine  blister 84,  236 

Rust-red  flour  beetle 334,  343 

Rusts  of  wheat _ 95 

on  willow 96 

Rye,  insects  and  fungi  attacking 89 

products 456,  470,  471 

Ryzon,  analysis  of 157 

Salad  oils 204 

Salsify,  soft  rot  of 89 
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Sanderson  Fertilizer  & Chemical  Co.: 
Ground  Tankage  6-30 


Kelsey’s  Bone,  Fish  & Potash,  1916 400, 

Nitrate  of  Soda 

Sanderson’s  Acid  Phosphate 

Atlantic  Coast  Bone,  Fish  & Potash,  1916.  . 

Complete  Tobacco  Grower,  1916 

Corn  Superphosphate,  1916 

Fine  Ground  Bone 386, 

Formula  A,  1916 

B,  1916 

H.  G.  Ammoniated  Phosphate 393,  412, 

Phosphate  without  Potash 

Potato  Manure,  1916 

Special  without  Potash 

Top  Dressing  for  Grass  & Grain,  1916 400, 

San  Jos4  scale 57i  80, 

Sausage,  tests  of 

Sawfly,  Abbott’s 

blackberry 

European  pine 234,  235,  237, 

peach 

raspberry ‘ 

Saw-toothed  grain  beetle 334,  341, 

Scab  of  apples 

peach 

pear 

potato 

powdery 

tomato 

Scale,  cottony  maple 


elm 70, 

oak,  pit-making 

on  palms 

oyster-shell 58,  237, 

peach.  West  Indian. . . 

pine  leaf 83, 

rose 88, 

San  Jos6 57,  80, 

scurfy 68, 

terrapin , 

tulip  tree 94, 

woolly  maple  leaf 

Schedius  kuvanae 

Schizura  concinna 329, 

Scurfy  scale 68, 
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386 

386 

402 

375 

382 

400 

400 

400 

388 

400 

400 

414 

412 

400 

412 

414 

237 

150 

237 

63 

273 

80 

87 

344 

58 

81 

82 
86 
86 
93 
76 

237 

237 

79 

242: 

237 

237 

237 

237 

237 

76 

237 

76 

250. 

35^ 

237 
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Sea  weeds,  ashes  of . . 

Semolina 

Shay,  C.  M.,  Co.: 

Shay’s  Formula  4-10 . . . 

Sheep  manure 

Shoemaker,  M.  L.,  Co.  : 

Swift-Sure  Bone  Meal 

Superphosphate  for  Tobacco  & General  Use.  . 

Shot-hole  borer 

of  peach 

Silvanus  surinamensis 

Sitodrepa  panicea 

Sitotroga  cerealella 

Skipper,  cheese 

Smoke-house,  analyses  of  ashes  from 

Smokers  for  beekeepers 

Smut  of  oats 

onion 

Smuts  of  wheat 

Snapdragon,  insects  and  fungi  attacking 

Soap  solution  as  insecticide,  formula  for 

Sodium  Bromid  tablets 

Salicylate  tablets 

Soft  rot  of  iris 

turnip 

Soldier  bugs 

Solution  lodin  and  Potassium  lodid 

Soot 

Sooty  blotch 

Sowbugs 

Soy  bean,  bacterial  leaf  spot  of 

fungi  attacking 

Spencer  Brothers,  Inc.: 

Castor  Meal  Pomace 

Sphaerophoria  cylindrica 

Spices,  tests  of 

Spider,  red 

Spinach  aphid 

Spirit  of  Ammonia,  Aromatic 

Split  peas,  analysis  of 

Spot  disease  of  violet 

Spray  injury 

Spraying  machinery,  manufacturers  of 

supplies,  Connecticut  dealers  in 

Springfield  Rendering  Co.: 

Springfield  Animal  Fertilizer 

Spruce  gall  aphid 
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52 

196 

412,  414 
416,  422 

388 

412 

237 

80 
334 
334 
337 
339,  344 

52 
431 

78 

78 

95 

89 

53 
178 
178 
74 
94 

323 

181 

422 

59 

312 

90 
90 

379 

299 

150 

83 

293 

181 

157 

94 

59 

97 

98 

412 
90,  237 
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Spruce,  insects  attacking 90 

Squash  bugs 91,  357 

insects  and  fungi  attacking 90  ■ 

lady  beetle 90 

Squash-vine  borer 91 

Staff,  members  of  station iii 

Stagmomantis  Carolina 323 

Stalk  borer  of  dahlia 69 

Starfish,  ground 421 

Stem  rot 64 

of  onion 79 

Stinking  smut 95 

Stocking  hives  with  bees 432 

Strawberr}^  insects  and  fungi  attacking 91 

Striped  cucumber  beetle 90,  234,  262,  357 

Strontium  Salicylate  tablets 178 

Strychnin  Sulphate  tablets 179 

Sugar,  tests  of ' 154 

Sulphur  mixture  formula 55 

Superphosphates,  analyses  of  nitrogenous 394-415 

brands  requiring  special  notice 392 

nitrogenous 386 

guaranties 386 

prices  of 391 

quality  of  plant  food  in 388 

Supers  for  bee  hives 428 

Swarming  of  bees,  control  of 435 

Syniomosphyrum  esurus 323 

Syrphid  fly •. 298,  299 

Syrphus  americana 299 

Syrup  Hydriodic  Acid 181 

Table  of  Contents iv 

Tablets,  examination  of  medicated 161 

variations  in  medicament  in 185 

weight  of  medicinal 182 

Tachina 323 

Tankage 385 

Tapioca,  analysis  of 155 

Tarnished  plant  bug 57 

Telenomus  bifidus 323 

Temperance  beverages,  determination  of  alcohol  in 152 

Tenebrio  molitor 331 

ohscurus 332 

Tenebrioides  mauritanicus 332 

Tent  caterpillar 56,  252,  357,  358,  362,  363 

Tessellated  tussock  moth 325,  326,  358 

Thrips  on  onion 78 
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Thrips  on  pear ^ 82 

Tinea  granella 338 

Tip  burn  of  potato 86 

Tobacco  dust,  nicotine  in 196 

insects  and  fungi  attacking 92 

wastes 421 

worm 92 

Toilet  preparations,  tests  of 19 1 

Tomato,  insects  and  fungi  attacking 93 

Treasurer,  report  of xiv 

Triholium  confusum • 334 

ferrugineum 334 

Troctes  divinatorius 339 

Trogoderma  tar  sale 338 

Tulip-tree  scale 94,  237 

Turnip  aphid 94,  358 

insects  and  fungi  attacking 94 

Tussock  moth,  hickory 72,  325,  358 

tessellated 325,  326,  358 

white-marked 73,  237,  325,  326,  357 

moths 57 

Twig  borers 360 

Tyloderma  foveolatum 361 

Tyroglyphus •. 339 

Vegetables,  composition  of  dried 160 

drying  with  cold  blast 158 

Vegex  Cubes 157 

Vinegar 154 

Violet,  insects  and  fungi  attacking 94 

Virginia- Carolina  Chemical  Co.; 

V-C.  C.  Co.’s  Ammoniated  Bonephosphate  for  All  Crops.  412 

H.  G.  Acid  Phosphate 381,  382 

Corn  & Vegetable  Compound 412 

Indian  Brand  for  Tobacco  No.  i 40a 

“ 2 40a 

without  Potash.  412,  414 

Owl  Brand  Potato  & Truck  Fertilizer 400 

Special  Top  Dresser 412 

20th  Century  Potato  Manure  without  Pot- 
ash  412 

XXXX  Fish  & Potash  Mixture 400 

Walnut  caterpillar 95,  326,  358 

insects  attacking 95 

Watermelon,  anthracnose  of 95 

Web-worm,  fall 82,  237,  319,  324,  325  358 

juniper 237 

Weevil,  bean,  common 61,  333,  340,  343,  344 
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Weevil,  bean,  four-spotted 66,  333 

chestnut 66 

granary 335,  344 

pea 79,  332,  343,  344 

pine,  red 365 

red 367 

nee 335,  344 

white  pine 83 

Weevils.. 61 

West  Indian  peach  scale 237 

Wheat,  insects  and  fungi  attacking 95 

midge 95,  357,  366 

products 454,  461,  466-471 

as  breakfast  food 21,  38 
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CORRECTION. 

It  is  stated  on  page  167  of  Bulletin  200  (being  the  Food  and 
Drug  Report  of  this  Station  for  1917).  that  the  Calomel  Tablets 
numbered  11609  were  made  by  the  Tailby-Nason  Company. 

This  statement  is  incorrect  and  was  based  on  misinformation 
given  to  this  Station.  The  name  of  the  manufacturer  cannot  be 
ascertained,  but  the  aforesaid  company  is  not  responsible  for  them. 


E.  H.  Jenkins,  Director. 


Report  of  the  Board  of  Control 

OF 

THE  CONNECTICUT  AGRICULTURAL 
EXPERIMENT  STATION 

To  His  Excellency,  Marcus  H.  Holcomb,  Governor  of  Connecticut: 
As  required  by  law,  the  Board  of  Control  of  The  Connecticut 
Agricultural  Experiment  Station  herewith  respectfully  presents 
its  annual  report  for  the  year  ended  October  31,  1917. 

The  following  minute,  adopted  by  the  Board,  records  the 
death  of  one  of  its  members: 


Professor  H.  W.  Conn,  for  ten  years  a member  and  the  vice- 
president  of  the  Board  of  Control  of  this  Station,  died  at  his  home 
in  Middletown,  Connecticut,  April  18,  1917. 

Professor  Conn  was  the  professor  of  biology  in  Wesleyan 
University  and  the  director  of  the  State  Board  of  Health  Labora- 
tory, which  he  organized  in  1905  and  of  which  he  continued  to 
be  the  director  until  the  time  of  his  death. 

Perhaps  his  highest  public  service  was  rendered  by  his  studies 
on  milk  and  its  various  preparations,  from  the  standpoint  of  the 
sanitarian  and  the  humanitarian.  He  was  especially  interested 
in  all  means  of  protecting  infant  life  by  reasonable  control  of 
the  milk  supply,  and  gave  time  and  talents  without  reserve  to 
the  work.  In  19  ir  he  was  appointed  by  the  New  York  Milk 
Committee  as  a member  of  the  National  Commission  on  Milk 
Standards  and  retained  that  position  as  long  as  he  lived. 

The  members  of  this  Board  desire  to  place  on  its  records  their 
appreciation  of  Dr.  Conn’s  faithful  and  efficient  service  as  a 
member  of  their  organization,  and  their  recognition  of ' the 
wider  public  service  which  he  rendered  to  the  State  and  to  the 
whole  country  as  a specialist  whose  interests  were  not  bounded 
by  his  laboratory  but  embraced  the  every-day  needs  of  the  whole 
community,  with  a special  regard  to  the  most  needy  and  helpless 
portion  of  it. 
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Legislation  Affecting  the  Station. 

The  General  Assembly,  at  its  last  session,  increased  the  biennial 
appropriation  to  the  Station  for  current  expenses  by  $2500  and 
to  the  State  Entomologist  by^  $4000. 

It  also  appropriated  $40,000  for  the  suppression  of  the  gipsy 
and  brown-tail  moths  and  for  inspection  of  imported  nursery 
stock,  $15,000  for  the  control  of  the  white-pine  blister  rust, 
$5,000  for  the  purchase  of  land  for  State  forests,  and  $9,000  for 
the  Forest  Fire  Warden  service. 

A special  appropriation  of  $28,000  was  also  made  to  the  Station 
for  the  building  of  a heating  plant. 

The  General  Assembly  also  added  considerably  to  the  duties 
of  the  Station  by  the  following  Acts: 

Chapter  23  provides  that  the  Director  shall  have  charge  of  all 
matters  pertaining  to  the  official  control  of  insects  or  diseases 
which  are,  or  threaten  to  be,  serious  pests,  and  gives  him  power, 
with  approval  of  the  governor,  to  make  rules  for  the  destruction 
of  infested  stock  and  to  prohibit  or  regulate  transportation  of 
plants  which  may  carry  dangerous  pests.  He  may  also  establish 
quarantines  against  other  States  or  section  of  this  State,  after 
giving  a public  hearing  on  the  matter. 

Chapter  262  authorizes  the  Director  to  investigate  and  control 
the  white-pine  blister  rust  or  currant  rust  and  to  destroy  all 
pines,  gooseberries,  or  currants  infected  with  the  disease.  He 
may  designate  districts  within  which  all  wild  species  which  are 
liable  to  infection  may  be  destroyed. 

Chapter  402  amends  Chapter  264  of  the  Acts  of  1915  and  places 
the  work  of  drainage  of  marshes  for  mosquito  elimination  in 
charge  of  the  Director,  wherever  the  State  is  to  bear  a share  of  the 
expense.  It  provides  for  due  notice  in  advance  to  property 
owners  whose  land  is  to  be  ditched,  for'  hearings  in  case  of  griev- 
ance, for  assessment  of  benefits  and  damages,  etc.  It  further 
provides  that  the  Director  shall  maintain  and  keep  in  repair 
ditches,  tide-gates,  etc.,  which  have  been  constructed  hitherto  with 
his  approval,  the  State  paying  one-fourth  and  the  town  or  borough 
three-fourths  of  this  expense. 

A special  law  also  required  the  Director  to  assess  damages 
resulting  from  the  ditching  of  marsh  land  with  each  of  eight 
citizens  of  Branford  who  made,  a claim  to  the  Assembly  for 
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damages.  In  case  of  disagreement,  an  arbitrator  was  to  be 
appointed  and  the  decision  of  two  of  the  three  was  to  be  final. 
One-half  of  any  assessed  damage  was  to  be  paid  by  the  State  and 
one-half  by  the  town  of  Branford. 

The  work  on  the  suppression  of  the  gipsy  and  brown-tail 
moths,  on  the  inspection  of  imported  nursery  stock,  and  on  the 
control  of  the  white-pine  blister  rust  will  be  reported  by  those 
members  of  the  staff  to  whom  the  work  was  assigned,  when  the 
entire  work  of  the  calendar  year  is  completed. 

The  Act  providing  for  a heating  plant  did  not  make  the  appro- 
priation available  until  October  i,  1917,  which  exposed  us  to  the 
danger  of  being  obliged  to  close  the  institution  at  any  time  during 
the  winter  when  our  worn-out  heater  might  give  out  completely. 

Arrangement  was  finally  made  by  which  we  were  able  to  begin 
construction  on  July  8th.  Various  delays  in  the  work  will  make 
it  impossible  to  provide  heat  until  the  latter  part  of  November. 
This  results  in  much  discomfort  and  a large  expense  for  heating 
with  gas,  but  we  hope  with  no  other  material  loss. 

The  new  building  is  a one-story  structure  of  brick  and  concrete, 
provided  with  a coal  capacity  of  180  tons  and  an  88  horse-power 
tubular  boiler  which  supplies  heat  to  all  the  Station  buildings, 
the  condensed  water  returning  by  gravity. 

Under  the  powers  granted  by  Chapter  23,  it  has  not  yet  been 
necessary  for  the  Director  to  order  destruction  of  stock  or  estab- 
lish quarantines  of  any  kind. 

Under  the  provisions  of  Chapter  262,  the  Director  appointed 
Dr.  Britton  to  have  charge  of  the  fall  inspection  of  pines  and 
rihes  in  all  nurseries  and  to  help,  as  far  as  possible,  in  the  spring 
inspection;  Dr.  Clinton  to  have  entire  charge  of  all  botanical 
studies  relating  to  the  nature  and  spread  of  the  pine  blister  rust, 
and  Mr.  Stoddard  to  work  under  his  direction  on  botanical  studies ; 
Mr.  Filley  to  have  charge  of  the  work  of  scouting  and  destroying 
the  blister  rust  and  to  employ  the  necessary  laborers,  with  the 
assistance  of  Mr.  Moss.  Mr.  Filley  also  kept  the  accounts  of  all 
expenses  incurred  in  the  work. 

Under  the  requirements  of  Chapter  402,  the  director  had  to 
supervise  during  the  summer  both  the  ditching  and  other  work 
of  mosquito  elimination  on  600  acres  of  salt  marsh,  and  the 
clearing  and  maintenance  of  ditches  and  culverts  on  4108  acres 
of  marsh  previously  drained. 
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As  authorized  by  law,  Mr.  B.  H.  Walden  was  appointed 
the  director’s  deputy  to  take  immediate  charge  of  the  work. 
The  law  was  not  effective  until  May  i6,  1917,  by  which  tin;e 
much  of  the  spring  clearing  should  have  been  done.  It  was 
extremely  difficult  to  get  labor  of  any  kind  to  do  the  necessary 
work  and  almost  impossible  to  get  efficient  labor.  There  was 
also  much  delay  and  added  difficulty  with  labor  because  the 
work  cannot  be  carried  on  steadily  to  a conclusion  but  has  to 
be  suspended  during  certain  perigee  tides. 

Under  such  conditions  work  was  greatly  delayed  and  much 
not  wholly  unreasonable  irritation  developed  among  marsh- 
owners,  because  of  the  trampling  of  marsh  grass  by  the  workers, 
which  would  have  been  avoided  if  the  work  could  have  been 
seasonably  finished. 

Finally,  the  special  Act  above  referred  to  made  necessary 
an  examination  of  eight  different  tracts  of  land  in  company  with 
their  owners,  and  considerable  correspondence  and  conference. 
This  having  proved  ineffective,  an  arbitrator  was  agreed  upon  at 
the  last  moment,  all  the  tracts  were  again  examined,  damages 
were  fixed  by  the  agreement  of  the  arbitrator  and  the  owner 
of  the  land,  and  within  the  prescribed  time  the  findings  were 
filed  by  the  Director  with  the  Superior  Court. 

The  Commission  of  Public  Health,  acting  for  the  Board  of 
Health  Council,  finding  it  desirable  to  locate  in  New  Haven  the 
Bureau  of  Laboratories  of  the  Council,  and  having  asked  whether 
it  would  be  possible  for  the  Station  to  provide  adequate  quarters, 
this  board  arranged  to  give  the  Council,  for  a nominal  rental, 
the  use  of  the  first  floor  and  basement  of  what  was  formerly  the 
botanical  laboratory  building.  The  Bureau  of  Laboratories  took 
possession  on  September  first.  The  arrangement  is  proving  to 
be  mutually  satisfactory. 

As  the  work  of  the  different  departments,  so  far  as  ready  for 
publication,  will  be  described  in  the  forthcoming  bulletins,  we 
give  here  only  a brief  summary  of  the  work  of  each. 

Botany. 

Dr.  Clinton  in  Charge, 

The  principal  projects  have  been:  Studies  of  the  effects  of 
various  fungicides  on  fungous  diseases,  and  their  injurious 
action,  if  any,  on  peaches  and  apples;  the  effect  of  different 
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fertilizers  on  the  health,  longevity  and  production  of  peach 
trees;  a study  of  the  nature  and  methods  of  spread  of  peach 
yellows;  control  of  black  rust  of  cherry;  selection  and  spraying 
experiments  with  muskmelons;  effects  of  different  fertilizers  on 
the  diseases  of  certain  vegetables;  special  studies  of  downy 
mildew  and  certain  heteroeceous  rusts. 

Special  studies  of  the  white-pine  blister  rust  have  occupied 
much  of  the  time  of  this  department. 

Studies  of  the  causes  and  prevention  of  the  partial  failure 
of  tobacco  crops  on  certain  areas  in  tobacco  plantations  have  been 
continued. 

This  department  has  also  co-operated  with  the  County  Farm 
Bureau  in  demonstrations  of  potato  spraying. 

Chemistry. 

Mr.  Street  in  Charge. 

The  work  required  by  Statute  has  involved  examination  of 
595  fertilizers,  259  feeds,  675  farm  products,  1350  foods  and 
drugs,  and  1412  pieces  of  Babcock  glassware.  Expert  evidence 
in  court  has  been  required  in  7 cases.  Some  co-operative  work' 
has  been  done  on  analytical  methods. 

The  chemist  in  charge  has  also  been  called  upon  for  much 
public  service,  because  of  his  experience  in  matters  relating  to 
food  control.  Thus,  he  is  serving  as  a member  of  the  National 
Committee  to  establish  food  definitions  and  standards,  of  the 
Committee  on  Revision  of  Analytical  Methods  of  the  American 
Association  of  Official  Agricultural  Chemists,  as  chairman  of  the 
Committee  of  the  American  Public  Health  Association  on  Nos- 
trums, and  as  expert  of  the  American  Medical  Association  on 
diabetic  foods.  During  the  year  he  has  prepared  a book  on 
The  Composition  of  Certain  Patent  and  Proprietary  Medicines, 
published  by  the  American  Medical  Association. 

Entomology. 

Dr.  Britton  in  Charge. 

The  inspections  required  examination  of  84  nurseries  covering 
1461  acres  of  land  planted  to  nursery  stock,  682  cases  of  imported 
stock,  and  473  apiaries  containing  4506  colonies. 


X CONNECTICUT  EXPERIMENT  STATION  REPORT,  I917. 

The  work  on  suppression  of  the  gipsy  moth  has  been  actively 
carried  on  through  the  year.  6182  egg  masses  have  been  found 
and  destroyed,  more  than  17,000  trees  banded,  37,800  larvae 
found  and  destroyed,  and  91  of  the  worst  infestations  sprayed 
with  lead  arsenate. 

The  mosquito  control  work,  to  which  reference  has  been  made, 
was  in  immediate  charge  of  Dr.  Britton’s  assistant,  Mr.  Walden. 

A study  of  the  very  destructive  European  pine  sawfiy  has  been 
made  and  the  results  have  been  prepared  for  publication.  Means 
have  been  devised  for  destroying  a subtropical  cockroach  which 
was  ruining  roses  and  Easter  lilies  in  one  of  the  large  green- 
houses of  the  State.  Various  studies  of  other  insects  of  economic 
importance  are  being  made. 

The  Hymenoptera  of  Connecticut  (Bulletin  22  of  the  Con- 
necticut State  Geological  and  Natural  History  Survey),  a volmne 
of  824  pages,  15  text  figures  and  10  plates,  prepared  by  a number 
of  contributors,  under  the  direction  of  Dr.  Britton,  has  been 
issued. 

A check  list  of  Connecticut  Insects  has  been -prepared  by  Dr. 
Britton  and  awaits  publication. 

Considerable  progress  has  been  made  also  on  the  Hemiptera 
of  Connecticut,  under  Dr.  Britton’s  direction.  Even  where 
written  by  other  authors,  these  publications  involve  much  work 
by  the  staff  in  preparing  plates,  indexing,  proof-reading  and 
typing. 

Forestry. 

Mr.  Filley  in  Charge. 

From  the  Mount  Carmel  grounds  about  43,500  pine  trans- 
plants have  been  supplied  to  the  State  forests. 

About  52,000  two-  and  three-year  old  transplants  are  ready 
for  setting  next  spring. 

Observations  have  been  begun  on  the  pine  stands  of  A.  D.  Bridge 
Sons  Co.,  of  Hazardville,  to  determine  if  possible  the  cause  of 
the  increasing  weakness  of  mature  trees,  shown  in  loss  of  needles 
and  ultimate  death  of  the  trees.  ‘ 

The  work  on  the  white-pine  blister  rust  required  the  attention 
of  the  Forester  for  most  of  the  spring  and  summer.  During  May 
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and  June  eight  men  scouted  sixty-eight  pine  plantations,  covering 
iioo  acres.  During  July  and  August  seven  men  scouted  the 
State  for  infected  rihes,  in  an  endeavor  to  find  by  this  means 
infected  pines.  As  a result,  eighteen  pine  infections  were  dis- 
covered. 

In  35  towns,  most  of  them  east  of  the  Connecticut  River, 
rihes  infections  were  found,  but  no  serious  pine  infection,  except 
at  Pomfret. 

In  the  region  about  Norfolk  the  native  pine  is  most  seriously 
threatened.  Here,  in  the  last  two  years,  the  gangs  of  men  em- 
ployed by  Mr.  Filley  have  endeavored  to  destroy  all  rihes  on 
an  area  of  4300  acres.  In  addition,  600  acres  were  scouted  for 
infection  on  pine.  This  is  more  expensive  and  probably  less 
effective  than  work  on  rihes. 

It  is  clear  that  on  such  badly  infected  areas  a large  proportion 
of  the  work  of  eradication  must  be  done  by  private  owners,  with 
such  co-operation  as  the  State  can  supply. 

A bulletin  on  the  blister  rust  has  been  prepared,  but,  owing 
to  difficulty  in  getting  it  approved  by  the  Bureau  of  Plant  Indus- 
try, under  the  co-operative  agreement,  its  publication  is  postponed. 


Plant  Breeding. 

Mr.  Jones  in  Charge. 

The  investigations  on  the  laws  of  inheritance  in  maize  and 
tobacco,  which  have  been  carried  on  for  years  and  which  have 
contributed  much  of  value  to  our  knowledge  of  these  laws,  are 
still  continued,  be'ng  supported  by  the  Federal  grant  made 
exclusively  for  research  work. 

The  production  of  improved  varieties  of  tobacco,  by  the  cross- 
ing of  good  varieties  and  continued  selection  from  their  offspring, 
has  now  fixed  several  selections  which  are  to  be  finally  tested 
as  to  their  merits  by  growing  them  on  a considerable  scale. 

Of  more  immediate  practical  interest  are  the  co-operative 
tests  of  the  most  promising  corn  varieties,  made  at  Storrs  and 
at  Mount  Carmel.  These  have  now  yielded  results  which  justify 
recommendations  to  farmers,  regarding  choice  of  varieties  for 
planting  in  1^18  and  regarding  sources  of  seed. 


Xll  CONNECTICUT  EXPERIMENT  STATION  REPORT,  1917. 

Protein  Research. 

Dr.  Osborne  in  Charge. 

The  Station’s  support  of  this  work  comes  from  the  Federal 
research  fund,  known  as  the  Adams  Fund,  but  because  of  the 
value  of  the  work,  the  Carnegie  institution  has  for  years  con- 
tributed generously  to  its  support. 

The  scope  and  results  of  this  investigation  cannot  here  be 
adequately  set  forth.  It  is  enough  to  say  that  it  is  a fundamental 
study  of  nutrition,  specially  in  relation  to  the  efficiency  of  the 
protein  components  of  food.  The  results  are  being  published 
in  technical  journals,  and  it  is  intended  shortly  to  issue  a bulletin 
giving  a popular  account  of  some  of  the  facts  regarding  feeding 
which  these  investigations  have  established. 


Some  further  idea  of  the  Station’s  work  may  be  gathered  from 


the  following  statistics : 

Number  of  letters  written 9,898 

Public  addresses ’ 79 

Papers  in  scientific  journals 15 

Papers  in  other  journals . 15 

Specimens  of  insects  and  fungi  identified  for  in- 
quirers  485 

Specimens  added  to  herbarium 656 

Samples  of  seed  tested 1 1 2 


The  annual  field  meeting  was  held,  as  usual,  at  the  Mount 
Carmel  farm,  on  August  21,  1917,  and  brought  together  between 
four  hundred  and  five  hundred  people.  This  experiment  field 
which  is  used  by  all  departments,  has  proved  to  be  of  very  great 
service  and  is  efficiently  managed  by  Mr.  Hubbell. 

Changes  in  the  Station  Staff. 

Mr.  H.  F.  Huber,  the  vegetable  expert,  resigned  on  March  i, 
1917,  to  take  a position  in  New  Jersey.  Mr.  W.  C.  Pelton  has 
been  appointed  in  his  place  and  will  shortly  enter  on  his  work 
here. 
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Miss  Florence  McCormick  was  appointed  as  botanical  assistant, 
to  be  principally  employed  in  studies  of  the  pine  blister  rust, 
and  began  her  work  here  in  May,  1917. 

Mr.  Waldo  L.  Adams  was  engaged  as  assistant  chemist  on 
May  I,  1917. 

Mr.  M.  D’Esopo  was  engaged  as  assistant  chemist  on  April 
19,  1917. 

Publications. 

During  the  time  covered  by  this  report  the  Station  ha?s  issued 
four  bulletins  of  the  regular  series  and  one  bulletin  of  immediate 
information,  aggregating  6,2  pages,  with  26  figures  and  plates, 
and  the  annual  report  of  472  pages,  with  20  plates.  ' 

All  of  which  is  respectfully  submitted. 

George  A.  Hopson, 
Secretary. 


New  Haven,  Conn.,  Oct.  31,  1917. 
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E.  H.  Jenkins,  in  account  with  The  Connecticut  Agricultural 
Experiment  Station  for  the  fiscal  year  ended  September  30,  1917. 


Receipts. 

Balance  on  hand,  October  i,  1916  (Analysis  Fees)  $199.27 

State  Appropriation  (Agriculture) $17,500.00 

State  Appropriation  (Food) 2,500.00 

State  Appropriation  (Insect  Pest) 4,000.00 

United  States  Appropriation  (Hatch) 7,500.00 

United  States  Appropriation  (Adams) *.  . 7,500.00 

Analysis  Fees 9,197.25 

Sale  of  Automobile  to  State  Forester ^ 125.00 

Connecticut  Agricultural  College 600.00 

Miscellaneous  Receipts 163.81 

Lockwood  Trust  Income  (including  sale  of  wood 

and  Mt.  Carmel  Farm  produce,  $1,710.05).  . 10,910.05 

$59.996.11 

$60,195.38 


Disbursements. 

E.  H.  Jenkins,  director,  salary $2,800.00 

E.  H.  Jenkins,  treasurer,  “ 400.00 


V.  E.  Cole,  salary 1,018.51 

L.  M.  Brautlecht  “ 613.50 

J.  P.  Street,  “ 2,600.00 

T.  B.  Osborne,  “ 2,400.00 

E.  M.  Bailey,  “ 1,845.00 

C.  B.  Morison,  “ 1,435.00 

C.  E.  Shepard,  “ 1,127.50 

W.  E.  Britton,  “ 2,600.00 

G.  P.  Clinton,  “ 2,600.00 

E.  M.  Stoddard,  “ 1,487.50 

W.  O.  Filley,  2,400.00 

A.  E.  Moss,  “ 1,825.00 

E.  L.  Ferry,  “ 1,320.00 

H.  F.  Huber,  " .’ 625.00 

D.  F.  Jones,  “ 1,537-50 

W.  L.  Adams,  “ 541-67 

Michael  D’Esopo,  “ 402.78 

B.  H.  Walden,  “ 125.00 

A.  J.  Wakeman,  208.33 

C.  S.  Leavenworth,  “ 116.66 


Florence  McCormick,  “ 409.88 
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Hugo  Lange,  salary $971.25 

V.  L.  Churchill,  « 997-50 

William  Veitch,  “ 735-00 

Etta  L.  Avery,  “ 504.00 

C.  D.  Hubbell,  “ 840.00 

G.  E.  Graham,  “ 892.50 

L.  S.  Nolan,  “ 90.00 

Mrs.  L.  D.  Kelsey 441.00 

Henry  Kiley 819.00 

Frank  Sheldon 819.00 

O.  J.  Welch 819.00 

T.  F.  Barrows 478.50 

Joseph  Leschke 425.00 

Labor 3,990.82 

Publications 157-39 

Postage 278.25 

Stationery 410.88 

Telephone  and  Telegraph 182.45 

Freight  and  Express 165.90 

Gas,  Electricity  and  Kerosene 894.18 

Coal 410.90 

•Water 120.20 

Chemicals  and  Laboratory  Supplies 1,154.85 

Agricultural  and  Horticultural  Supplies 150.81 

Miscellanepus  Supplies 741.02 

Fertilizers 950.85 

Feeding  Stuffs 413-01 

Library  and  Periodicals '559-86 

Tools,  Machinery  and  Appliances 1,146.97 

Furniture  and  Fixtures 399-22 

Scientific  Apparatus 332.41 

Live  Stock 2.50 

Traveling  by  the  Board 284.39 

Traveling  by  the  Staff 1,000.77 

Gasoline  for  Automobiles 321.41 

Traveling  in  connection  with  Adams  Fund  In- 
vestigations  125.67 

Insurance 638.78 

Insect  Pest  Appropriation  to  State  Entomologist  4,000.00 

Contingent 254.99 

New  Buildings 23.73 

Betterments 1 50.66 

Repairs ! 207.82 


Total  Disbursements 

Balance  on  hand,  Sept.  30,  1917  (Analysis  Fees) . . 


/ 


$59,741.27 

454-11 


$60,195.38 
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New  Haven,  Conn.,  Oct.  24,  1917. 
This  is  to  Certify  that  we  have  audited  the  accounts  of  Mr.  E,  H. 
Jenkins,  Treasurer  of  The  Connecticut  Agricultural  Experiment  Station, 
for  the  fiscal  year  ending  September  30th,  1917,  and  have  found  them 
correct. 

William  P.  Bailey, 

James  P.  Tobin, 

Auditors  of  Public  Accounts. 
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